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HOW TO METER 
SLURRIES 
ACCURATELY 


Few pumping jobs present more complex problems 
than the accurate metering of slurries. Since they 
are often abrasive, slurries can make the selection 
of pump parts extremely difficult. Minute particles 
settling out in the packing can score a plunger be- 
yond usefulness in minutes. And viscous, tacky 
slurries can limit ball check freedom and reduce 
accuracy. But even the toughest slurries can be 
metered accurately ... by adhering to good slurry 
handling practice, and by choosing the right pump 
for the job. 


Keep Slurries In Suspension 


Several practices that have proved valuable in this dif- 
ficult service are aimed at keeping the solids in suspen- 
sion. Suction and discharge lines should be as short as 
possible. The supply tank should always be well agi- 
tated. And if packed plunger pumps are used, stroking 
speed should be held between 45 and 75 rpm to minimize 
settling. 





Standard Motor Driven Controlled Volume Pump 


Choosing The Right Pump 


Controlled volume pumps are manufactured in a suffi- 
cient variety of designs to provide a full range of de- 
sired characteristics for slurry service. An economy 
pump such as Milton Roy’s H20® can handle slurries 
up to 5% by weight. Standard motor driven pumps, 
with minor modification, can handle much denser 
slurries. And the new ODS (Oliver Diaphragm Slurry*) 
controlled volume pump can easily manage slurries 
containing up to 60% solids by weight. 


*Manufactured under exclusive license granted by Dorr-Oliver Inc. 


If precision metering of slurries is one of your problems, 
look again to Milton Roy’s 25 years of experience for your 
most economical solutions. Write for a general introduction 
in Catalog 553-1, 
Milton Roy Company, 1300 East Mermaid Lane, Phila. 18, Pa. 


to controlled volume pumping given 


Controlled Volume Pumps * Quanftichem Analyzers * 


Chemical Feed Systems 


Packed Plunger Pumps 


Because the entire liquid end of a packed plunger pump 
is in intimate contact with the slurry, considerable at- 
tention must be paid to materials selection. Ball checks 
and plunger should be as hard as possible, and seats 
should be relatively soft. Balls are usually made of 
Hastelloy D, 440 stainless, or ceramic, while 316 stain- 
less is standard for the seats. The plunger must be 
extremely hard, and high strength sintered alumina is 
generally recommended. 

Proper packing maintenance in slurry service de- 
mands that packing be flushed out continuously. An 
internal flush, continuously bleeding a small amount of 
liquid along the plunger, is the most common. Danger- 
ous liquids may require an external flush arrangement. 
Liquid is continuously fed in on one side of the lantern 
ring, drawn around the plunger, and carried away from 
the other side. 


ELECTRIC PROBE 





AIR & FLUID CHAMBER 
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Capable of pumping 180 gph of the densest slurries at 
accuracies of + 2% against pressures up to 90 psi, the 
ODS has no plunger, no packing. It is based on the 
Oliver Diaphragm Slurry pump design principle which 
consists of two opposed chambers separated by a slack 
diaphragm. A three-way solenoid alternately pressur- 
izes and bleeds air from the upper chamber. With the 
upper chamber at atmospheric pressure, the suction 
head forces slurry into the lower chamber. Then, when 
the upper chamber is pressurized, the diaphragm forces 
the slurry out through the specially designed ball check 
valves. 


Problem Slurries 


Yes, slurries can be metered accurately. And the best 
proof of this claim is the thousand or more Milton Roy 
pumps successfully metering slurries in the field. The 
list includes such problem liquids as an 80% coal 
slurry, a 45% suspension of lead peroxide in butyl 
phthalate, 15 to 20% diatomaceous earth slurries, finely 
divided nickel catalytic suspensio.s, gold ore slurries, 
and even a 55% by weight powdered aluminum suspen- 
sion. Some of these materials are so thick that they 
can support the weight of a screwdriver. 


CHEMICAL INSTRUMENTATION SYSTEMS 
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MY HOUSEMAID'S ELBOW 
IS GONE... GONE... GONE 


My title was ‘Process Operator.” Really I was just a 
cleaning lady for a roomful of blocked-up flowmeters. Took 
half my time taking them apart and putting them together 
again and the other half cleaning them out. I tried everything 

. bottle brushes, live steam, chinese backscratchers, aqua 
regia. The last straw was the plumbers’ helper my wife gave 
me for my birthday. 


I was all set to turn in my wrenches and plunger when a 
new kind of meter came in from Fischer & Porter. They call 
ita Magnetic Flowmeter. I stuck my hand in to see what new 
obstruction they’d dreamed up for me. But my hand went 
clean through and out the other end! I couldn’t believe it. 


NOW I believe it all right. Everything is changed. No 
more bottle brushes . . . no wrenches. . . no plumbers’ helper. 
Nothing but a lot of grey boxes. NOW I know all about F&P 
Magnetic Flowmeters. And I can tell you that if you’re tired 
of breaking lines to clean out meters, you can throw your apron 
away! Get the facts on a man’s flowmeter. Write for Catalog 
10D1416, Fischer & Porter Company, 549 County Line 
Road, Hatboro, Pa. In Canada, write Fischer & Porter 
(Canada) Ltd., 2700 Jane Street, Toronto, Ontario. 


FISCHER & PORTER CO. 


Complete Process Instrumentation 





Neither stargazer nor mystic, this 
K & M technician can nevertheless 
see into the future. His crystal ball 
is a small mass of radioactive Irid- 
ium; his fortune-telling cards, 
gamma-ray pictures of critical valve 
assemblies. With these pictures he 
searches out the kind of subtle flaws 
and tiny imperfections that could 
become trouble spots at some future 
time. And so he is able to predict 
and prevent in-service failures and 
malfunctions. 


| 598 





Radiographic inspection is just 
one way in which K & M works to 
insure a long and healthy service 
life for its products. K & M’s in- 
plant quality control facilities range 
from a contour comparator, for pre- 
cision checking of small parts, to a 
4000-gpm flow test loop, where 
sample valves from the production 
line are tested for on-stream per- 
formance. Micrometer and calipers 
play an important part, too, for 
each K & M valve is subjected to 


more than eight hundred dimension 
check-outs before it reaches the 
shipping crate. It’s either perfect, 
or “no go.” 

K & M’s meticulous standards of 
quality control are neither myth nor 
magic . . . just good business — for 
us, and for you. 


For a more detailed view of our plant and 
production practices, send for the well-illus- 
trated, informative brochure, ‘‘This Is K & M."’ 


KIELEY & MUELLER, INCORPORATED 


diaphragm control valves 


Our 79th Year 


Oldest Pressure and Level Control Va!ve Manufacturer 
64 Genung Street, Middletown, New York 
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RUGGED “All Purpose”’ X-Y RECORDER 
The HR-92 is a null-seeking servo-type plotter designed to draw curves in 
Cartesian coordinates on regular 81 x 11 graph paper. It employs con- 
ventional amplifiers, 2-phase motors and a potentiometer rebalance. 
Reference voltages are furnished by mercury cells. Control panel has zero 
set and continuously-variable attenuator for each axis. Separate standby 
and power switches are provided. The two axes are electrically and 
mechanical By moving an internal jumper lead, a high im- 
pedance input can be made available. 


SPECIAL FEATURES: 


* Amplifiers easily removed if servicing ever becomes necessary. Electrical connec- 
tions all contained in two plugs for each amplifier. 
. - amplifier channel (including transformer power supply) independent of rest 


WRITE FOR: 


+ ot / 
New X-Y Recorder 
Circular #717-3 


/ 
- / 
Be On ie, | 
showing complete / 
& p ’ =) 


specifications = 
and photographs. Siege 


/ 


houston instrument corporation 


1717 Clay Avenue + Houston 3, Texas 
CA 5-6964 
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| ...Hold it Constant Cow 
a | with RCA a = ™ 
| Thermoelectric Junctions! “Jy 


| RCA offers new solid-state device capable of maintaining constant control of “zone” temperature below or above ambient. 
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| Holding a “zone” at a constant temperature...despite wide variations in EAST 

| ambient ...often demands heating or cooling systems that are complex. Vad Groat S).. Hosen, 0. 5. 
Usually a compromise is employed, resulting in controlling temperature at wpurcstttelproa 

| a point above ambient. To hold temperature below ambient requires mes NORTHEAST 

refrigerants, ice packs, or forced liquid cooling. These techniques have Oe" ee oem. 

| inherent limitations. encom 
Now, RCA announces developmental Thermoelectric Elements...unique and 714 New Center Bidg., Detroit 2, Mich. 
extremely compact devices capable of producing “boiling heat” or Caney SSeS 
“freezing cold” in small ‘‘zones’’. Circuitry is simple. You have infinite CENTRAL 
control from maximum cooling to maximum heating through variations of “Seon a One 

the de power supplied to one device. With no moving parts, vibration sid aan 

is eliminated—long life assured. rn... 

| RCA Thermoelectric Junctions are excellent for service in laboratory les Angeles, Colt. RAymond 53-6361 
“ovens” or “cold chambers”. The new elements make practicable, for the GOVERNMENT 

| first time, the manufacture of simple and completely transportable SOC 0, Cera See 
temperature-control apparatus capable of holding temperatures constant 1625 “"K** Street, N.W., Weshingten, D.C. 





| below ambient. District 7-1260 


For information on developmental samples, please contact the RCA sales office 
nearest you, or, write direct to RCA Commercial Eng., Section D-102-NN, Somerville, N.J. 


RADIO CORPORATION OF AMERICA 
Semiconductor & Materials Division 
Somerville, N. J. 
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BREAKTHROUGH 


in oxygen measurement! 





Now you can measure oxygen concentration simply, 
quickly, accurately with this new direct meter read- 
ing instrument from MSA. 

The M-S-A® Portable Oxygen Indicator puts the 
finger on oxygen deficiency and hazardous oxygen 
leakage. In purging gas transmission lines or process 
systems of air, this precision instrument can be used 
to determine rate of progress. 

You can also use it to do a number of other jobs 
that could never be done in the past. Take spot 
checks of inert atmospheres. Solve problems of com- 
bustion control. Measure oxygen content of flue 
gases. Guide the proper proportion of fuel and air. 

The M-S-A Portable Oxygen Indicator measures 
oxygen in gaseous mixtures at location of sampling 
line inlet, at time of tests. Simplicity of design 





makes it easy to operate, convenient to use, and a 
snap to service. Large meter scale can be read at a 
glance. 0.5% accuracy. 

An accessory liquid trap guards against condensa- 
tion of water vapor from high temperature samples. 
An accessory scrubber containing chemisorbent is 
available to guard against strongly acid gases. 
Entire instrument is housed in rugged aluminum 
case only 63%’ x 4%” by 534” high. Sampling lines 
of various lengths are available. Weighs only 534 lbs. 

The versatility of such an instrument could add a 
big boost to the efficiency of your operation. Another 
consideration is the extra margin of safety it pro- 
vides for work crews. Ask the MSA Representative 


for a demonstration, and write rh ttn 


MSA for a descriptive bulletin. 

INSTRUMENT DIVISION 

MINE SAFETY APPLIANCES COMPANY 
Pittsburgh 8, Pennsylvania 
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WHAT’S NEW 
IN THE INDUSTRY _ 


A Reluctant Market The production of atomic energy spurred a relatively new indus- 
trial development: manufacture of nuclear radiation detecting and 
measuring instruments. Sales jumped from $5 million in 1948 to 
$40 million last year, with 2/3 of the current output designed for 
areas unrelated to nuclear power production. According to a re- 
port made by the Business and Defense Services Administration, 
that $40 million represents only 15% of the potential market for 
process and quality control devices employing radioisotope tech- 
niques. Use of radioisotopes in industry could mean hundreds of 
millions of dollars in savings, yet manufacturer and user just aren’t 
getting together. Here’s one man’s answer: 





A Reluctant Management “The answer is simple,” claims Samuel S. Auchincloss, president 
of Tracerlab, Inc., “American industry is still waiting to be shown, 
and in our segment of the nuclear industry we don’t have the 
means or the money to show it.” In a recent statement before the 
Joint Congressional Committee on Atomic Energy, Auchincloss call- 
ed on the AEC to undertake immediately a broadened three-point 
program to demonstrate economic justification of isotope application. 





The Ultimate Black Box “It seems that every time an engineer is given a project, he isn’t 
happy until he has cams camming, lights lighting and motors mo- 
toring,” complained John S. Howell, president of B&H Instruments, 
in a recent address to the Air Force-Aircraft Industry Conference. 
“We don’t like this type of engineering. Our experience has shown 
that the simpler we can do the job the better off we are in all 
phases of our problem.” Concluded Howell: “The ultimate in a 
well-engineered product is a black box that meets all the design 
requirements and has nothing in it.” 


Computer Control Systems Cooperative efforts by Daystrom, Inc., and Universal Oil Products 
Co. have resulted in a successful pilot-plant operation of the first 
computer-control system for continuous processing. 
Minneapolis-Honeywell Regulator Co. and Philadelphia Electric Co. 
will collaborate in the development and operation of the first digit- 
al computer-directed system aimed at obtaining more efficient con- 
trol of electric generation at minimum cost. The system is sched- 

| uled for on-line operation by the end of 1960. 





The Paper Mill Establishment of a scientific world document center at Western 
Reserve University moved nearer with word that General Electric 
will build a high-speed prototype of the WRU searching selector 
called the GE250. It will allow automatic reviewing and comparing, 
at very high speed, of extensive files of information to determine 
which piece of information answers in whole or in part a specific 
inquiry. When completed it will search 100,000 abstracts per hour. 

(Please turn to Page 10) 
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Contracts, Mostly Military Among instrumentation contracts reported in late February and 


New Firms 


Sales Talk 


Merger 


Agency Named 


early March, the majority, and the most lucrative, were military. 
Sperry Gyroscope landed a dazzling $51.9 million Navy contract for 
production of missile-guidance radars to be installed on ships equip- 
ped with the latest version of the surface-to-air Terrier missiles. 
Sperry also got the go-ahead to develop and manufacture a gyro 
platform that will furnish precise reference data to SAC’s new B-70 
intercontinental bomber. Sperry Phoenix received Air Force con- 
tracts totalling $714 million to produce remote guidance and control 
systems for pilotless QF-80 jet fighters. 


Lear, Inc., has received a $3 million follow-on order to supply co- 
ordinate converter systems for the Boeing Bomare IM-99A, and 
B&H Instrument Co. has obtained a $114 million Air Force contract 
for modernization of jet-engine-testing equipment. Bendix Aviation 
will begin production this spring of air-data computers under a 
new Air Force contract that just misses $914 million. Computer 
Equipment Corp. of Los Angeles received a contract from the Air 
Research & Development Command to develop a supersonic sled 
velocity measuring system to evaluate test sled performance at Ed- 


wards AFB. 


That’s just a sampling of the more than 20 military contracts re- 
ported. 


Unholtz-Dickie Corp., Hamden, Conn., reportedly the first organ- 
ization dealing solely in professional engineering services on vibra- 
tion problems, has been organized by four former executive engi- 
neers of MB Mfg. Co. They include John A. Dickie, Karl Unholtz, 
Gerald Reen and Donald McCluskey. Formation of Elion Instru- 
ments, Inc., Bristol, Pa., specializing in research, development and 
production of ultrasonic transducers, electron spin resonance equip- 
ment and X-ray micro-analyzers, has been announced. 


Beckman Instruments, Inc. recorded sales of $21,206,743 for the six 
months ending Dec. 31, 1958, an increase of 8% over the sales vol- 
ume for the corresponding period of the previous year ... Despite 
record sales of $32,079,000, Consolidated Electrodynamic Corp. had 
a net loss of $1,178,496 for the 12 months ending Dec. 31, 1958...A 
spurt in fourth quarter sales boosted Robertshaw-Fulton Controls’ 
net sales for the year ending Dec. 31 to $68,771,939, but not high 
enough to meet 1957’s $71,282,374...Texas Instrument’s 1958 sales 
of $91,935,845 were 37% higher than in ’57 . . . Perkin-Elmer’s net 
sales were $8,166,112 for the six months ending Jan. 31. 


Servomechanisms, Inc., Los Angeles, and Laboratory for Electron- 
ics, Inc., Boston, are considering a merger. 


Technitrol Engineering Co., Inc., manufacturers of electronic com- 
ponents, such as pulse transformers and delay lines, as well as spe- 
cialized electronic, optical and mechanical equipment built to cus- 
tomer specifications, have appointed Harris D. McKinney, Inc., their 
advertising agency. 


ISA Journal 
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ACTIONATOR* heavy-duty electric 
motors operate slip stem valves 


Use the powerful new ACTIONATOR indus- 
trial type motors to operate vertical acting 
stem valves having lifts of 14 inch through 
11% inches. Double-ended shaft can also 
simultaneously operate butterfly valves, 
rotary stem valves and other devices 
through suitable linkages. 


ACTIONATOR motors are available with a 
variety of speeds, from 7.4 to 120 seconds 
full-stroke operation. The high speed per- 
mits use with pulse-type controllers such 
as those used in radiant tube firing. Torque 
ratings range to 200 
inch/Ibs. 


*Trademark 


Other features include 
built-in linkage and 
strain relief, mounting 
yoke, and enclosed termi- 


Choose valve bodies to work 
with ACTIONATOR motors from 
Honeywell’s complete line of 
single-seated, double-seated 
and three-way types. 


nals with gasketed housing to meet JIC 
specifications. 

Models are available with two-position, 
floating and proportional control. Optional 
models can include either one or two cam- 
operated, internally mounted switches for 
a variety of dual switching purposes. The 
compact assembly is self-supporting and 
requires no auxiliary mounting bracket. 
Other ACTIONATOR motors are available 
for use with rotary shaft type valves, 
dampers, louvers, or other final control 
elements. 

Get complete details from your nearby 
Honeywell field engineer. Call him today 
... he’s as near as your phone. 


MINNEAPOLIS-HONEYWELL, Wayne and 
Windrim Avenues, Philadelphia 44, Pa. 


Honeywell 


IH] Frit ix Contd 
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\ ISOLATED 
_DC POWER 


ee 


/ SOURCE 


RESISTANCE-TY PE 
TRANSDUCERS 

STRAIN GAGES 

ACCELEROMETERS 


Now for the first time -you 
can have the dependability and 
ease of operation of an elec- 
tronic power supply plus the 
isolation normally obtained 
only from a battery. The 
Moeller Model 21 Power Sup- 
ply’ exclusively provides ab- 
solute isolation from line volt- 
age and line ground. 

The Model 21 provides 
0-20 volts, 1 amp of power for 
strain gages and resistance-type 
ewtelieltiasuwue Melt mertelsticeersase 
instrument gives improved per- 
formance with existing single- 
ended and differential ampli- 
fiers and offers voltage regula- 
tion, internal impedance, ripple 
and stability equal to, or supe- 
rior to, conventional transducer 
power supplies. 


Write for descriptive literature. 


te) 4 & 


INSTRUMENT CO. 


ELECTRONICS DIVISION 


132nd Street & 89th Avenue 
Richmond Hill 48, N. Y. 





CIRCLE NO. 9 ON PAGE 67 





ques are available. 
| J 


& Where Does Management 


Stand in Instrumentation?* 


by A. F. Sperry 
(Panellit, Inc.) 
First President ISA and. 
General Chairman 1959 
ISA Conference & Exhibit 


Instrumentation, which has al- 
ready made feedback control a real- 
ity in industrial processing, is now 
on the threshold of making an even 
more significant contribution at 
higher levels of management. Let’s 
see where we stand today in order 
to determine what should be done 
to make this contribution a reality. 

For simplicity I have chosen four 
basic levels of management and four 
common denominators of instrumen- 
tation. Figure 1 shows these. The 
classifications are rough and in 
terms of processing industries; how- 
ever they apply in any industry. The 
combination area of light and dark 
shading shows “degree of adequacy”. 
The dark shading represents “de- 
gree of mechanization”. A full cir- 
cle represents 100%. Let us take a 
closer look at each level of control. 


Control of Process Variables 

This represents the basic level of 
production, and includes such vari- 
ables as fluid flow, pressure, level, 
temperature, in process plants, or 
unit machine operations in manu- 
facturing plants. Dynamics of the 
process and the controller have been 
explored in the last 25 years, and 
this phase of Systems Engineering 
is becoming a well-established sci- 
ence. Measurement and data han- 
dling have been developed to a very 
high degree and, almost complete 
mechanization is available. 


*Presented before 1958 ISA Executives 


ENGINEERING 


Instrumentation is very highly de - 
veloped at this level of industrial 
production. Decisions can be made 
and corrective action taken in sec- 
onds, or split seconds. The condi- 
tions for effective control are met 
so adequately that the machine out- 
performs the man, and we see auto- 
matic control almost universally ap- 
plied today at this level. 

The fact that instrumentation is 
“adequate” at this level of opera- 
tions, however, permits no compla- 
cency on the part of instrument en- 
gineers. New products and new 
methods of processing are ever cre- 
ating new demands on measurement, 
data handling, control and systems 
engineering. Maintenance offers 
much room for improvement. We 
have much to do to make sure we 
remain “adequate” at this level. 


Control of Production Unit 

By this, I mean a group of pro- 
duction steps, with a well defined 
end product, managed by a single 
foreman or chief operator. This defi- 
nition may be considered the lowest 
actual management level in the 
typical plant of today. While not as 
highly developed as the first level 
discussed, the general adequacy of 
instrumentation is quite good, and 
most such units can be brought un- 
der the control of a single foreman. 

It was the development of data 
handling, and intensive research on 
system dynamics during the 1940's 
that made “one man” control of 
complex production units possible. 
While the basic techniques of meas- 
urement have changed only slightly 
in the last 25 years, such things as 
remote-transmission (telemetering), 
miniaturization of instruments, 
standardization of basic components, 

(Please turn to Page 14) 
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THESE FEATURES 


Make The BS&B 
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BS&B Super 70 Control Valves are Pe 

















“ widely used with instruments to control Y SoS 
t, pressures, temperatures, liquid levels and "t a es 3 
= flow. They efficiently handle gas, air, a2 7 2 o 
e vapor, steam or liquids in a wide variety a4 od 0) 
e of applications. Valve bodies are avail- dad IS. 
able with either the patented clamp ring MA} F4—o 
—float ring closures—up to 600# ASA— AR tay 
i or the conventional flanged-gasketed j 4 
; type closures in ratings up to 2500# ASA. % Z 7 
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float ring closure gasketed closure float ring closure gasketed closure 





. Direct, Reverse and Pressure Balanced 8. 2-Piece Forged Steel Clamp Ring 





1 
VALVE BODIES AND Actuator :; , 9. Type 303 Stainless Steel Packing 
2. Diaphragm Plate of Ductile Iron Follower 
INNER VALVES REVERSIBLE 3. Movided Diaphragm of Buna-N With 10. Heavy Duty Adjustable Bolted 
Nylon Inserts Construction 
WITHOUT ADDITIONAL PARTS 4. meee Carbon Steel Case 11. Teflon CVU, TA and GA Packing 
5. AIS! 303 Stainless Steel Stem 12. Solid Cast, Step-Type Design 
6. Tempered Steel Spring, Precision 13. Flanged-Gasketed Closure 
Calibrated To Within + 2% 14. Clamp Ring—Float Ring Closure 
7. Ductile Iron Yoke 15. High Capacity, Stable Flow Body 





For the location of your nearest BS&B Sales Office or 
Representative, consult your Chemical Engineering Cat- 
alog or Refinery Catalog. Or if you prefer, write directly 
to us for detailed information. 


Brack, Sivas & Bryson, Inc. 
Controls Division, Dept. 4-EH4 
7500 East 12th Street Kansas City 26, Missouri 
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-A LOT OF CONTROL 
IN A SMALL 
.. SPACE 







2020 Series 
On-Off Control 
Air-To-Close 


2030 Series 
On-Off Control 
Air-To-Open 





2031 Series 
Three-Way Valve 


AF 
nn 


“BANTAM” 


VALVES 


Dahl “Bantam” 2020, 2030 and 2031 series 
are highly compact, diaphragm-operated 
on-off valves. Each features the desired 
ruggedness and high quality of larger 
valves, and yet, allows appreciable savings 
in space. All have cast globe bodies for 
steam, liquid or gas applications. 
“Bantam” valves have excellent flow char- 
acteristics, low hysteresis and fast re- 
sponse. Use of TEFLON® packings eliminates 
frequent packing adjustment and greatly 
reduces maintenance. 





MAXIMUM Cv 40.0 











LIFT 54” 
SEAT AREA up to 3.1 sq. in. 
CONNECTIONS Y%,” to 2” N.P.T. 





PRESSURE RATING | 150 psi for steam 


300 psi for liquid & gas 











OPERATORS 8, 15, 50 sq. in. 








For more detailed information on 

“BANTAM” On-Off and Throttling 

Control Valves write for..... 
Catalog B-1. 


GEORGE 


py-@=08 


om eR awa) i A, Ome 





86 TUPELO STREET, BRISTOL, RHODE ISLAND 
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alarm and _ safety systems, and 
graphic panelboards have produced 
effective data handling and made it 
possible to convert the mass of need- 
ed data into useable information. 
This development has made feedback 
control a practical reality. 

Two bottlenecks still prevent us, 
however, from having true automatic 
control, or even ideal manual con- 
trol, at this level of operation. First 
of all, the measurement of chemical 
composition, or end-product qual- 
ity, needs much more development 
in spite of the great strides that 
have been made in the last decade. 
In the second place, we do not know 
enough about the system dynamics 
of complex processing units to make 
the necessary mathematical models, 
although the intensive application 
of computers and simulators may 
change this picture soon. 


Control of Plant 

This might be called a middle 
management echelon—largely tech- 
nical in most industrial plants—and 
here measurement and systems en- 
gineering with feedback control do 
not reach a very high level of ef- 
fectiveness. The problem is ex- 
tremely complex, and there are very 
many unknown disturbance factors 
which cannot be measured. Data 
handling, using automatic logging 
devices tied in with computors, is 
being introduced at this level, but 
the problems of measurement and 
systems dynamics have to receive 
much more study before these new 
techniques can become truly effect- 
ive. Figure 1 shows that data han- 
dling is far ahead of the parade at 
higher management levels. In spite 
of this, we have heard conflicting 
reports regarding computer installa- 
tions, many having made phenom- 
enal improvements in operations, 
while others have produced disap- 
pointing results. The failures can 
usually be traced to attempts made 
to approach the problem in a piece- 
meal manner. The availability of 


- data handling equipment, has tempt- 


ed many to install equipment for 
control, before the instrumentation 
and systems-engineering phases of 
the problem were understood. Un- 


less a balanced and integrated ap- 
proach is made to all three of these 
elements, a complete solution is not 
possible. 


Control of Business 

At this level the problem becomes 
exceedingly complex. The making 
of top-level decisions and control 
have been based on historical ac- 
counting reports, which are very 
seldom available in time to make 
any but lon: range corrections to 
business operations. This is not feed- 
back in any sense. It has been aptly 
compared to the case of the driver 
of an automobile who has only his 
rearview mirror to guide him. 

Economists are aware that typical 
business cycles are similar in many 
ways to the oscillations of disturbed 
chemical and petroleum processes. 
A recent study’ shows the difficul- 
ties to be expected in trying to opti- 
mize the control of complex business 
cycles without a real knowledge of 
their dynamic behavior. Figure 2 is 
an example taken from this study. 
It shows how a 10% variation in re- 
tail orders can produce 50% changes 
in factory output. This amplification 
is the result of delays—8 weeks be- 
tween retail orders and factory or- 
ders, 14 weeks between retail or- 
ders and factory output. The mana- 
ger could do little to learn these 
facts by classical methods of in- 
formation gathering. This cycle has 
much in common with process sys- 
tems which we now control. Most 
definitely the potential for tighter 
business control exists but there is 
much work to be done. 


Complexity Increases 

A disconcerting aspect of the situ- 
ation lies in the probability that 
automation itself will, if anything, 
make these problems more unman- 
ageable, and even more dynamic. 
Operations will tend to become more 
continuous, and plants will become 
smaller. As complexity increases, so 
will the sheer volume of informa- 
tion needed, yet faster throughputs 
and reduced inventories will make 


1 “Industrial Dynamics” by J. W. For- 
rester. Published by Harvard Business 
Review, July-August, 1958. 


(Please turn to Page 18) 





Figure 2. Response of 
a typical business show- 
ing how a mere 10% 
fluctuation in monthly 
retail orders can be 
multiplied five times in 
terms of its effects on 
factory production. This 
results because of de- 
lays between receipt of 
retail orders and the 
time they influence the 
rate of factory produc- 
tion — a total of 8 
weeks. 
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| am A. F. SPERRY of Panellit, Inc. It wos my great privilege 
to be the first MM ERUE cad be cow wy. cau 
duty to act as General Chairman of the Host Committee for the 


14th ANNUAL ISA 


INSTRUMENT - AUTOMATION 


CONFERENCE AND EXHIBIT = (INTERNATIONAL) 


EPTEMBER 21-25 
INTERNATIONAL AMPHITHEATRE — CHICAGO 


We can all look with pride at the bean conga aes ISA has made. It is almost unbelievable 
that in such a short time we are presenting the largest industry event in the field of instru- 
mentation and ; . You are vasa! aden goa to attend eesti 






April 1959 : CIRCLE NO. 12 ON PAGE 67 








YOUR FISHER/MAN STANDS BEHIND THIS 


or Inherent Accuracy- 
Power-Speed- 


and Stability 
FISHER TYPE 470 P.O.P. 






























































Delivers same power in either direction at No air set required—utilizes clean, 
any point of the stroke. noncorrosive air or gas up to 150 psi. 
Adaptable to virtually all types of valve bodies Easily reversible actuator can be 
including Butterfly valves. changed in the field. 
Type 470 P.O.P. With Fisher Bodies | 
. i 3 | 
This small, compact, pneumatically oe ee ee | ae Veer | 
operated piston is available in five sizes a ne ae MO Fann — | 
th " re ‘ iF ahee Stal 2’ Y2—1Y2 Ye 1,500 
with yo opens to - any of the Fisher A De 74 Vp % 
valve bodies including Butterfly valves. 3%6 5—8 Y, | 
P.O.P. acts with high speed. For ex- bY 2'%e | 2—4 2 2,500 | 
, 2 A § 3 * 
ample, the 84-inch size gives you 1.5 3% 3—§ th 
LONE EP RG 8% | 3% | 5—8 | % | 5,000 | 
me es per second stroking spec ite 10%, 5 0216 11 8,000 
Fisher Governor for Bulletin E-59. 13 5 10-16 | 1% | 12,000 
‘Limitation with these stems is dependent upon the maximum force 


T available from each cylinder. 


lA 
> IF IT FLOWS THROUGH PIPE ANYWHERE IN THE WORLD... CHANCES ARE IT'S CONTROLLED BY. .. 
FISHER GOVERNOR COMPANY 


Coraopolis, Pa. / Woodstock, Ontario / London, England 
Main Office and Plant: MARSHALLTOWN, IOWA S/INCE 1880 
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PRINCIPLE OF OPERATION 


A signal from the controller is received by the bellows 
which expand to move the beam. The beam will pivot 
around the fixed point and simultaneously uncover 
the nozzle of Relay “B” and cover the nozzle of Relay 
“A”. Nozzle pressure will increase in Relay “A” due 
to the restriction created by the beam over the nozzle. 
Through relay action, the air pressure to the top of 
the piston, “A”, black in the sketch, will be increased. 
Relay “B” will be reacting to the change in beam 
position to decrease the pressure to the under side of 
the piston, “B” red in the sketch. Due to the unbal- 
anced pressures acting on the piston, it will move 
down, changing the valve position as dictated by the 
controller. The piston movement is fed back to the 
beam by means of a range spring that is connected to 
the piston rod extension, thus preventing any further 
build-up of pressure in the cylinder. 





Bellows 

Reversed 
- 

Position 


Range Spring Relay © dil 





Zero Adj. Se * 
Spring 





Cylinder 





Relay 





R > Restriction 











Exterior view of high pressure 
actuator. Type 470 mounted 
on a Design “A” body. 
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FultroMatic Combines Controller, Positioner, Valve 
..-Gives Precise Control of Temperature or Pressure 


Now, this lab-tested, field-proved FultroMatic answers 
today’s precise control requirements with multiple features 
never before available in one unit .. . at about half the cost 
of two- and three-unit systems! 


Improved accuracy with smaller, faster-responding element. 


Positive valve positioning by feedback action; no overshoot. 


Adjustable proportional band easily changed on the job. 
Simplified settings with knob, indicator, arbitrary scale. 
Field reversibility: control action quickly changeable. 


Easy to install: place valve in position, mount bulb, connect air. 


Low mcintenance: rugged design for trouble-free service. 


FOR COMPLETE FULTROMATIC SPECIFICATIONS, 
WRITE FOR BULLETIN GU-755 


@ Robertshaw Fulton 


J j A ‘ CONTROLS COMPANY 
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information timeliness more urgent 
than ever. Practically every tech- 
nological improvement will accentu- 
ate the need for new information 
tools to assist management. 

How then do we go about making 
instrumentation more effective, and 
how far can we go in this direction? 

As to the lowest two echelons, 
there seems to be every reason to 
believe that we can approach 100% 
adequacy in the near future, and 
also to achieve 100% mechanization. 
There are many problems yet to be 
solved, but we understand the basic 
techniques and can expect steady 
progress. 


Management's Challenge 

At the top two echelons, the prob- 
lem that faces us is very different, 
basically because there is so little 
information available about the sys- 
tems. In spite of this, it seems quite 
clear to us that the next big break- 
through is going to occur when man- 
agement is supplied with real, time- 
ly, reliable, and accurate informa- 
tion to give them a sound basis for 
decision-making. We must learn 
enough about the systems them- 
selves. 

The first thing we have to do is 
to mechanize the measurement and 
the gathering of the tremendous 
volume of data needed to operate 
our businesses. This must be done 
level by level. Each level depends 
on some of the information from the 
level below. Once these inputs are 
mechanized they can be merged 
with the data handling equipment 
and thus satisfy the basic require- 
ments for feedback control. As long 
as we try to gather this information 
manually, it will be both too ex- 
pensive and too unreliable to justify 
the results we expect. 

The real problem facing us is how 
to get the information about the sys- 
tems and their dynamics, and how 
to formulate this information into 
mathematical models of the busi- 
ness systems themselves. This will 
never be done by any one engineer 
or specialist, but will require a co- 
ordinated effort of men in every 
phase of business endeavor. Mana- 
gers, economists, accountants, mar- 
keting specialists and many others 
must join Operations Research and 
Instrumentation Engineers to pro- 
duce the great mass of experimental 
data that can someday be correlated 
into a scientific approach. 

We have the basic know-how to 
approach the problem of scientific 
control at top management levels. 
Top Management itself must con- 
tinue to lead the way by stimulation 
at all levels of management by 
establishing objectives, and by en- 
couraging personnel to take advan- 
tage of the potentials which are 
possible. They should work with 
experienced instrument engineers 
who have a grasp of the fundamen- 
tals of control. 
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New noise microphone reports 
sonic damage to missiles in flight. 


Expanding 


of Space 


Technology 


INSTRUMENTATION 


Lockheed has an extensive research capability in the 
development of transducers and instrumentation for 
missile and spacecraft applications. 

Under investigation are the properties of liquids 
and certain rubber-like solids as a function of am- 
plitude and frequency of excitation; research and 
piezoresistive materials such as silicon, germanium, 
and indium antimonide in an effort to develop bet- 
ter transducers; research on capacitive methods of 
measuring extremely small displacements to 10°'* 
inch, and on a variety of other physical problems. 


Scientists and engineers of outstanding talent and 
inquiring mind are invited to join us in the nation’s 
most interesting and challenging basic research and 
development programs. Write: Research and 
Development Staff, Dept. D-24, 962 W. El Camino 
Real, Sunnyvale, California. 


“The organization that contributed most in the past 
year to the advancement of the art of missiles and 
astronautics.” 

NATIONAL MISSILE INDUSTRY CONFERENCE AWARD 


j 
SUNNYVALE, PALO ALTO, VAN NUYS, 


Lochheed / SANTA CRUZ, SANTA MARIA, CALIFORNIA 
MISSILES AND SPACE DIVISION / care canaverAl, FLORIDA 


(left) Research and 
Development facilities in the 
Stanford Industrial Park at 
Palo Alto, California, 
provide the latest in 
technical equipment. 


(right) Ultrasonic temperature 
probe measures speed of 
sound in various gases — 

another Lockheed 
contribution. 


/ ALAMOGORDO, NEW MEXICO 






















HIGH FREQUENCY PHASE SHIFTER 


now extends frequency range to 10 Megacycles 


The unique characteristics of these newly developed 
units suggest such interesting fields of application as: 


Color TV Test Equipment Direction Finding Equipment 
Missile Tracking Standard Time Signal 


Communications Computers (Pulse Generating) 


While accuracies of these Phase Shifters vary with the 
frequencies, the error at 2 megacycles is less than 30 min- 
utes. Dual channel or single channel units can be provided. 
Outputs terminate in Cathode Follower circuits, 
with output impedances of 50 or 500 ohms. 
Transistorized units can be developed for special 
requirements. 


Write for detailed specifications for the fre- 
quency to suit your application. 


DIEHL MANUFACTURING COMPANY 
Electrical Division of THE SINGER MANUFACTURING COMPANY 
Finderne Plant, SOMERVILLE, N. J. 
other available components 
* AC SERVOMOTORS * AC SERVOMOTORS WITH AC TACHOMETERS * DC SERVO SETS 
* AC SERVOMOTORS WITH DC TACHOMETERS « AC AND DC TACHOMETERS « RESOLVERS 
*A Trademark of DIEHL MANUFACTURING COMPANY — tA Trademark of THE SINGER MANUFACTURING COMPANY 
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LETTERS 


TO THE EDITOR 
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Quite a Challenge 

I wish to express my personal ap- 
preciation to you for the expert as- 
sistance in preparing the pH control 
article. I am very pleased with the 
overall appearance it has in the Jan- 
uary issue. Your skillful placement of 
the illustrations lends support to the 
text with practically no flipping of 
pages required. The presentation has 
been very favorably received here in 
the Kanawha Valley. 

We are initiating a requisition for 
five hundred reprints of the article. 
The Industrial Relations Department 
here at Union Carbide plans to use 
these reprints for distribution at the 
various Campuses as part of their tech- 
nical personnel recruitment program. 

I am impressed by the strong but 
valid stand that you took in your Janu- 
ary editorial You have rendered a 
valuable service in awakening some 
ISA members to a situation which is 
inevitable. The panel discussion on 
systems engineering is very effective. 
I enjoyed the other articles in the is- 
sue, especially that on flow control by 
Ziegler and Nichols. Your clear com- 
parisons of the commercial electronic 
controllers answer many of our cur- 
rent questions. In fact, you have set 
yourself quite a challenge to match 
the excellence of this issue with the 
other eleven for the remainder of 
1959. Thanks again for a job well 
done. 

William B. Field 

Systems and Control 
Analysis Section 

Union Carbide Olefins Co. 


Most Comprehensive Report 
A reprint of “A Pneumatic Vari- 
able-Speed Pump Control” (pg. 36, 
ISAJ, 3/58) came to my attention re- 
cently, and I thought it was one of 
the most comprehensive reports on 
the subject that I had read. 
May I request one hundred reprints 
of this article? 
Peter G. Amovick 
Market Analyst 
Sterling Electric Motors, Inc. 
Los Angeles 22, California 
(Please turn to Page 22) 
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PHOTORECORDING BREAKTHROUGH! 


NOW...2 NEW KODAK PAP 


¢ Cover the entire range of commonly used frequencies and writing speeds. 


¢ Extend that range to cover higher frequencies and writing speeds difficult 


or impossible to record up to now. 


¢ Give you sharp, black traces throughout, even on wide amplitudes, 
sudden beam excursions or sharp rise times. 


KODAK LINAGRAPH 


RELATIVE TUNGSTEN SPEED: 20 
THICKNESS: .0030 INCH 


Orthosensitized on extra-strong paper support, 


_ specially designed for recording optimum trace — 


_ density and contrast from low to moderately — 
‘igh wetng sede, Cn be processed ithe 





“its wide exposure latitude it records medium- 
speed anes as well, with banger a | On 











Now two new Kodak papers for all your photorecording 
needs. For writing speeds up to 50,000 ips. 

‘Traces are easy to read by visual inspection or on data 
reduction equipment . . . easy to calibrate, and easy to 


duplicate on diazo-type equipment. 


NEW... EXTRA-THIN, EXTRA-TOUGH BASE 

Both new papers have a specially-treated super-strength 
base that really stands up under processing, handling, 
rolling, folding and storage. Extra thin (.0030”) for 
more footage per given roll diameter. Rolls up to 475 ft. 
are splice-free. Surface readily accepts notations in pen 


or pencil. 


UNIVERSAL PROCESSING 


You can process both papers in continuous, rewind, ot 
stabilization type equipment. After stabilization, records 
can be handled immediately, without fear of brittleness, 
cracking or tearing. 

Linagraph 44 and 77 Papers are available in all stand- 
ard sizes. We'll welcome the chance to discuss your own 
particular application. Write for the complete technical 


details. 







EASTMAN KODAK COMPANY 


Photo Recording Methods Division 


Rochester 4, N. Y. 


April 1959 CIRCLE NO. 16 ON PAGE 67 21 








(Continued from Page 20) 


Good Layout 
We have received a copy of ISA 
Journal with article “Purifying In- 
strument Mercury” (pg. 47, ISAJ 
2/59). We congratulate your staff on 
a very good layout and are pleased to 
EASY-TO-INS eg Pe have played a part in this publication. 
Thank you for the opportunity of 
working with your organization. We 
N > 7 R LJ M aad N "ei shall aa pil ie this again. 
ij James B. Lawrence 
Bethlehem Apparatus Co., Inc. 
Hellertown, Pa. 
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LINE HARNESS¢ 


Pzofessionalism in Japan 

Dr. T. J. Constance 

( liffside Park, New Jersey 

I have enjoyed reading your inter- 

| esting articles on Ethics in Profession- 
| al Engineering in the ISA Journal, be- 

cause we, in Japan, are examining the 

ability and quality of consulting engi- 

neers under a law newly established 

this July (1958). 

So, I should much appreciate being 
sent some literature concerning this 
problem, which will be very helpful 
to us in making the examinations ex- 
actly and adequately. 


te 
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DEKORON Poly-Cor is a tried and 
proven instrument tubing bundle having 






























Hitoshi Fukuda 
Professor of Irrigation 
and Drainage 
University of Toky: 





advantages of light weight, corrosion 






resistance and extreme ease of installation. 


It is completely color-coded with 7 colors 
of tubing so placed in the bundle that 
each tube is easily identified by its 
relation to the other colored tubes. Their 
natural resiliency resists physical damage. 
arness composed of from 2 to 37 
9 illustrated) individual lines is available. 






Dear Professor Fukuda: 
Your above dated letter to Mr. T. 
J. Constance has been forwarded to 
me, in copy, with Mr. Constance’s re- 
quest that I supply you with copies 
of all six of his articles which ap- 
peared in the ISA Journal during the | 
last year. 5 
We are very pleased to enclose one j 
complete set of “tear sheets” of these | 
six articles. We sincerely hope this 
information will be helpful to you in 
formulating examinations for profes- 
sional engineers in Japan. 
George A. Hall, Jr. 
| Assistant Editor, ISA JOURNAL 













nitial cost . . . installation . . . corrosion 
“ resistance . . . maintenance—no tubing can 
compare with patented Dekoron Poly-Cor. 
Réquest Bulletin 456. 









Use Dekoron E-Z Tube Fittings. 
Specifically designed for use 
with Poly-Cor or with single- 
line plastic Dekoron “P” Tubing. 


Of the Finest 

— The article entitled “pH and How 
AN to Measure It” in the October, 1958 
- issue of the ISA Journal is one of the 
phoducts finest articles on this subject that I 
WZ have ever read. If reprints are available 
| I could use from three to six copies. 
qualit J. K. Gould 

research SAMUEL MOORE & COMPANY e MANTUA, OHIO Instrument Supervisor 
_ DEKORON PRODUCTS DIVISION Longview Fibre Compan) 
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ja 4 LIBRASCOPE 
y ee ee SHAFT-TO-DIGITAL ENCODERS 
ACCURACY: CONSTANT me ‘ 
meet and surpass rigid requirements of air- 
ir borne analog-to-digital translation despite 


environmental extremes. Shock, vibration, and 
severe temperatures do not affect their con- 
tinuous, noise-free operation. 




















THEY'RE DIRECT Librascope encoders provide 
a simple, one-step means of digitizing analog 
data. 

THEY'RE RUGGED Operation is unaffected by 
30g shock, 0 to 2000 cps vibration, through- 
out a range of —55° to +100°C. 


THEY'RE RELIABLE Multi-million turns at high 
spgeds with constant contact resistance. 






jev’RE VERSATILE 14 basic models in a wide 
»ifrange at apacities with special function codes 









































MODEL 740 MODEL 713 MODEL 756 MODEL 724 MODEL 708 
TOTAL RESOLUTION DIMENSIONS 
OUTPUT CODE MODEL NO. @ CAPACITY PER TURN DIA. x LENGTH 
PARALLEL 740 10 bits (1024) 1024 4%." x 2%” 
BINARY 743 13 bits (8192) 128 2”x 3%,” 
(LINEAR) @All models available with internally mounted 
707 7 bits (128) 128 2” x 24%,” isolation diodes for sequential multiplexing ap- 
a 713 13 bits (8192) 128 2” x 3°%,” plications. 
717 17 bits (131,072) 128 2” x 41%,” , 
(LINEAR) ’ Rage tAvailable in hermetically sealed servo-driven 
= ete a = ~ = package as Models 757-S and 758-S. 
757 7 bits per quadrant* 512 "x 4\,” 
SERIAL ’ rep ael ee diets *Including limit 1 and polarity information. Sine 
yall 758t 8 bits per quadrant* 1024 4%” K3%,” and cosine functions generated simeltaneously 
(SIN-COS) (4 quadrants) and independently. One turn of shaft generates 
BINARY 723 2,000 200 3%,” x 42%,” 4 quadrants of information. 
724 20,000 200 3%” x 47%" . p 
—— 733 3,600 200 3}(4” x 4%," For full details on Librascope 
a. 734 36,000 200 3," x 6%” sa 
(8-4-2-1) oa 360,000 200 3," x 6%" shaft-to-digital encoders write 
GRAY 708 8 bits (256) 256 3%" x 1%” for catalog E 11-1. 
Lie-s 
A 
TRENCOUSE Precision 
Be Ae nal PRECISION 
COMPANY 
For information on career opportunities at A SUBSIDIARY OF GENERAL PRECISION EQUIPMENT CORPORATION 


Librascope, write Glen Seltzer, Employment Manager. LIBRASCOPE, INC. 40 East Verdugo Avenue * Burbank, Calif 
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Quality you can see, feel 
--. and profit by 


Take a good, close look at 
a Rubicon potentiometer, gal- 
vanometer, Wheatstonebridge 
—any Rubicon instrument— 
and you'll see the kind of qual- 
ity that’s a rarity these days. 


You'll see remarkably fine ma- 
chining, down to the last de- 
tail. You’ll see obvious skill] in 
every assembly. You’ll see a 
special brand of craftsman- 
ship throughout. It is quality 
youcan feel in the smooth, sure 
turn of a dial and the positive 
action of a switch. Quality like 
this comes not only from un- 
compromising standards and 
rigid inspections, but also from 
pride in producing a truly 
superior product. 


The quality that has distin- 
guished Rubicon for so many 
years gives you extra value in 
products on which you can de- 
pend for utmost precision. 


MINNEAPOLIS - HONEYWELL, 
Ridge Avenue at 35th Street, 
Philadelphia 32, Pa. 


Honeywell 

















HAGAN NEWSLETTER 


Behind the Panel 


AIR LIFT IN A BLAST FURNACE? 


The 80,000 cfm or so of air supplied to a blast furnace has two functions: it provides 
combustion air, and it must also partially support the "burden," the mixture of coke, ‘re and 





limestone that is being reduced to pig iron, Blast air enters the furnace through a series of 
nozzles (tuyeres) arranged around the outside of the furnace. Flow through the nozzles is not 
normally under control. They are simply left wide open. Uneven distribution of air-flow through 
the tuyeres and upward through the burden can occur and this may result in refractory damage 
and "rough" furnace operation. Hagan automatic tuyere flow proportioning control systems lick 
this problem by metering equal amounts of air to each nozzle. The nozzle with the greatest 
back pressure is opened wide, and each of the others regulated in accordance with the 

set point. In this way, optimum furnace conditions are maintained with minimum pressure loss. 
At a recent installation, operators were skeptical, but after a week's trial run on full 
automatic, they changed their minds and now insist that the furnace be left on automatic at all 
times, (Item D-1) 


FLEXIBILITY--FIRST IN PRINCIPLE, THEN IN PRACTICE 


In principle, torque suppression calls for torque in the opposite direction. Because the Hagan 
Ring Balance instrument operates on the torque established by different pressures, suppression 
is achieved by simply adding a weight to the ring, instead of changing range tubes as required 
by manometric instruments. For example, a Ring Balance instrument set to measure as much as 

140 inches of level can be easily suppressed to measure a 20 inch full scale linear change 
anywhere within the 140 inch level. This flexibility of the instrument allowed a field expedient 
when there was an oxygen flow problem at a steel mill. A Ring Balance instrument measuring oxygen 
flow to the open hearth furnaces was installed in such a way that when the scarfing mill, 

which was ahead of the meter, used oxygen, the demand was so great that the flow past the meter 
reversed itself, flowing towards the scarfing mill. This reversal was doubted by plant 
personnel, so the Hagan engineer simply added a weight to the ring so that zero flow was 
registered at mid-chart. Sure enough, the next time oxygen was used by the scarfing mill, 

the meter registered the predicted reverse flow. (Item D-2) 


TOTALIZING RELAYS--SIMPLE WAY TO ADD MULTIPLE FLOWS 


An industrial plant with a total of eight boilers wanted to determine the output of each 
boiler, and also to chart the total amount of steam produced. Steam is produced at 415 psig 
and 650 F, and the eight boilers generate approximately 800,000 lbs/hr. maximum. Ring Balance 
meters with pneumatic transmitters are used on all boilers, and on six of them the steam 
flow signal is also used for feedwater control. The output of the pneumatic transmitters 

is fed to a steam flow totalizing relay network consisting of seven Hagan Ratio Totalizers. 
The output of this network is then recorded on a total plant steam flow receiver 

recorder. Spot checks by plant personnel over the two years the system has been in operation 
show that the total of the individual boiler meters comes within 1% of the grand total shown 
by the total plant steam flow recorder. (Item D-3) 


HOW TO COLLECT SOYBEAN DUST 


A Hagan Aerostatic Dust Collector is proving very successful in an unusual application for 
mechanical collectors. Soybean dust containing 44% soy meal with a minimum of 13% moisture is 
being collected at the rate of 1% tons a day. On days of high humidity, the moisture content 
skyrockets, and an ordinary mechanical collector would have real plugging problems. However, 
the Hagan unit has been operating through periods of extremely high humidity, and has shown no 
sign of plugging. This is because the honeycomb design of the inlet area allows the inlets to 
nest closely together so that only sloping surfaces are presented to the dust stream. The plant 
is saving money on maintenance costs, too. The bag-type collector previously used cost $4-5,000 
a year to maintain—while the Hagan unit has required no maintenance at all. (Item D-4) 


HAGAN CHEMICALS & CONTROLS, INC. 


Hagan Building, Room 703, Pittsburgh 30, Pennsylvania 
In Canada: Hagan Corporation (Canada) Limited, Toronto 
European Division: Via Flumendosa No. 13, Milano, Italy 


















































If you would like more information on any of the above items, check the appropriate box below. 
0 Item D-1l (7 Item D-2 (] Item D-3 [) Item D-4 
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Presenting 


a new group 
of versatile 

electronic 
measuring 

instruments 


—and 150 field 
engineers to 
help apply them 


From Hewlett-Packard, world’s largest manu- 
facturer of precision electronic test instruments, 
comes now a new group of rugged, tested, high 
quality industrial measuring instruments. 


These instruments make many common measure- 
ments faster, more accurately, often automati- 
cally. They make possible some measurements 
hitherto impractical or impossible. They can be 
used by non-technical personnel. They are mod- 
erately priced. 


Over 150 4 field engineers are available across 
America to help apply these and other # instru- 
ments to your research, manufacturing, testing or 
quality control problems. The coupon brings 
prompt attention from the nearest engineer. No 
obligation, of course. 


world’s largest manufacturer of electronic measuring equipment 
Field engineers in principal cities and countries of the Free World 

























fast, accurate testing and 

recording of production 
yoltages 

4 


i” Accurate record for 
quality control. ‘*Touch- 
and-read” ease, automatic 
ranging, readily used by 
non-technical personnel. 





4 Request information on Models 405A 
DC Digital Voltmeter and 560 series 
Digital Recorders. 





compare two variables 
simultaneously, visually* 
pressure vs. position 


motor current vs. speed 
velocity vs. acceleration 





and many others. Request information 
on Model 122A Dual Trace Oscillo- 
scope. 





fast, convenient measure- 


@ {ment and recording of* 
' RPM 
flow rate 
systems pressures 
temperature 


batch counting 
data logging 


| Request information on Model 500B 
Electronic Tachometer, Model 506A 

Optical Tachometer Pickup, Model 

508A-D Tachometer Generators. 


*with generally available sensing devices. &) engineers 
will gladly make recommendations 





~_~ 


CNUHEWLETT-PACKARD COMPANY 


5169P Page Mill Road, Palo Alto, Calif. 
rld 



















measure current 
directly without 
connection 


measures 1 ma to 1 ampere 
clips around wire under test 


no cutting leads, soldering; 
no circuit loading 


no need to turn off power 


Request information on Model 428A 
Clip-On Milliammeter 


Mail this coupon now 


» hn bn hn bn hn hn ttn tn tn 


W. N. ELDRED, Vice President-Marketing, 


Hewlett - Packard Company 
51691 Page Mill Road, Palo Alto, Calif. 


[] Please mail me information on instrument(s) checked below 
[] Please have nearest field engineer call me about instrument(s) checked 


Application | have in mind is__._._ 
(-) 405A Digital DC VTVM 
[_] 122A Oscilloscope 

[} 428A Milliammeter 








NAME 


COMPANY 





STREET 


CITY 





1 560 Digital Recorder 
(] 500B Frequency Meter & Transducers 
() 425A Microvolt-Ammeter 








measure ultra-low 
voltages easily, 
precisely 
































reads accurately to 1 
millionth volt, or 10 
billionths ampere 


makes measurements 
heretofore impossible 


useful in physics, 
chemistry, medical and 
biological measurements 


200-megohms and more 
impedance available 


Request information on Mod- 
el 425A Microvolt-Ammeter 


ee 













STATE 














elemeter 


ANY VARIABLE 


from Remote Points 





1090 
Receiver 


Accurate, Fast Acting, Frequency 
Type Telemeter for Transmission 
over Wire Lines, Microwave, 
and Power Line Carrier 

The Model 1025 Tele- 


meter Transmitter con- 
verts DC mv from thermal 


Accurate converters, etc., to 10-30 
HIGH-SPEED cps which frequency mod- 


ulates a built-in audio tone 


Continuous channel. AC 10 to 30 cps 
or relay outputs are also 
Telemeter 


available. Receiver detects 
and demodulates transmit- 
for ted signal, generating a 
DC mv for operation of 


VOLTS recorders or indicating in- 
AMPS struments. Up to 45 tele- 
meters can be multiplexed. 

WATTS Any communication 
VARS link, including power line 

ETC. carrier, microwave or wire 


line may be used. 

Over-all accuracy is 1% 
with a response speed of 1 
second. Equipment fea- 
tures a built-in calibration 


@ 
Built-in 
circuit for 10% and 90% 


Self = receiver check, and 10 cps 
Calibrating and 30 cps transmitter 
a 7 check. 

Circuit Any quantity which may 
be converted into a DC 
millivoltage or will oper- 

e ate a slidewire may be tel- 
emetered, 
WE CAN HELP YOU 
Our Applications Department is 
ready to assist you in your control, 


telemetering or communications 
problem. Phone DEerfield 4-3100. 





Kadio Frequency 
LABORATORIES, INC. 
Boonton, New Jersey, U.S.A. 
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INSTRUMENTS AT WORK 


. . short stories about real applications 


| 
| 
| 


Figure |. Schade 
control valve 
smooths out 
steam pressures 
in spite of 30:1 
demand changes. 





Saves Steam, Simplifies Service 


Triangle Publications’ recent small 
investment in automatic control paid 
off in a big way. Their Gravure Divi- 
sion recovers valuable printing-ink 
solvent in two activated-carbon ab- 
sorbers which each use 7,000 pounds 
of steam per hour on a two-hour cy- 
cle. Problem is, one, both, or neither 
absorber may be on steam at any 
time. So what with other plant uses, 





es Pesos 


Figure 2. Operator making set- 
point adjustment to his U. S. 
Gauge "Pressure Pilot'’ which is 
saving steam for Triangle Publi- 
cations, Philadelphia. 





steam demand can jump anywhere 
from 1000 to 30,000 pounds per hour! 

Solution: Triangle replaced a self- 
operated pressure regulator, which 
was located one floor above, with a 
pneumatic control valve (Figure 1) 
and a remote air controller which was 
placed in the recovery plant instru- 
ment room. (Figure 2). Now when 
steam demand requires a change in 
controlled pressure, the operator mere- 
ly adjusts the controller set-point; he 
no longer must go upstairs to reset the 
regulator or bypass valve. 

A single-seated, high-rangeability 
control valve was selected. Its balanced 
design provides good response with- 
out an expensive positioner. With the 
narrow proportional band found sta- 
ble, this USG-Schade control com- 
bination is accurately regulating steam 
pressures even in the face of 7,000 to 
14,000 lb/hr demand changes. And as 
an extra dividend, Triangle reports 
after 12 months’ operation that their 
system has required only routine main- 
tenance. 

So, once again: some of the best 
bets in automation don’t involve mi- 
crosecond computers, teams of sys- 
tems engineers or big dollar hardware! 
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Smoothing out 
Level 
Measurement 
Problems 

with the 
Robertshaw 
Level-Tel 


PROBLEM: How to measure bin level changes 
accurately in hot, hard-to-handle, extremely 

abrasive materials. 

SOLUTION: The Robertshaw Level-Tel 

continuous level indicator 

EXAMPLE: The four hot gravel bins at the Valley 
Asphalt Plant, City of Los Angeles, are relatively 
inaccessible, too hot to touch and contain no open ports 
Reaching deep into each of the bins, a probe specifically 
de signed. for rugged duty continuously detects the 

c hanging grave level and, by means of a simple 
capacitance bridge. relays the information to the plant 
control room. Previously, the operator had no way of 
knowing accurately the gravel level in each bin prior to 
mixing with liquid asphalt. Blacktop from the plant is 
used for road repair throughout California's 

burgeoning San Fernando Valley. 

Installed two years ago, the Robertshaw continuous 

level measuring system has required no maintenance, 
while performing with extreme accuracy. According to 
Valley Plant engineers, the Level-Tel svstem has 
speeded up plant operation, reduced bin overflow and 
enabled them to determine easily the best time to 

change formulations. 

SUGGESTION: The Valley Asphalt Plant operation 

is just one of many possible Level-Tel applications. If 
you are engaged in processing, manufacturing, refining 
or mining, there's a Robertshaw quantitative 
measurement and control system to fit your specific 
requirements. Write for Bulletin RF-583-5. 
Aeronautical & Instrument 
Division, Robertshaw-Fulton 
ControlsCompany, Santa Ana 
Freeway at Euclid Avenue, 
Anaheim, California. 




















New from GPE Controls... 

Model 776F Flow Transmitter has the 
lowest differential pressure requirement 
of any transmitter...as low as 3” w.c. for 
maximum output of 25 volts d.c. at power 


levels up to 5 watts. Permits use of larger 





orifices; transmission over as much as 5 
miles; simultaneous operation of controllers, 


recorders, analog-to-digital converters. 





Automatically extracts square root for | 





straight summarization of flows. Also Model 


776D for differential pressure transmission. 








G re , Z G EN E RAL GPE Controls, Inc. (formerty Askania Regulator Company) 


PRECISION 240 East Ontario Street + Chicago 11, Illinois 


A 
| Write for descriptive literature 
COMPANY 











A Subsidiary of GENERAL PRECISION EQUIPMENT CORPORATION 
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No sem Coukage.... 









Thover.More ! 











DeZurik Control Valves have a number 
of advantages over ordinary control valves. 
Because of its economical basic design, 
a DeZurik Control Valve can be supplied 
| with a positioner often at a cost low- 
| er than an ordinary control valve 
without a positioner! Their 
| straight-thru flow permits 
| higher capacity with less 
turbulence. Their eccen- 
tric action and resilient 
plug facing shut dead tight! 
Every time—on any line! The 
rotary stem seal on DeZurik 
Valves completely eliminates 
stem leakage . . . the stem seal 
i is under constant spring tension, 
never needs adjustment or lubrication. 


DeZurik Control Valves are available in De / URIK 
sizes 14” thru 20”, in a complete range 

of metals and with a full line of opera- 

tors. See the DeZurik representative in CORPORATION 
your area, or write for further details. SARTELL. MINNESOTA 








April 1959 CIRCLE NO. 25 ON PAGE 67 31 












































New 
CHROMOMAx* 


helps Pennsalt 
boost product quality 


For more than six months, Pennsalt Chemicals 
Corporation at Calvert City, Ky. has based 
control of its Isotron plant on Chromomax data. 
Component concentrations as low as 0.01% are 
detected and measured by this highly sensitive 
L&N Chromomax Gas Chromatography Analyzer. 
It enables Pennsalt’s operator to monitor 
impurity levels every 10 minutes... to make 
any necessary control adjustments. The result: 
the refrigerants and aerosol propellents 
produced have a purity of more than 99“. 


Pennsalt also relies on Chromomax because 


it’s dependable . . . needs only routine 
maintenance . . . requires simply a weekly 
check against a standard sample. The 


instrument maintenance group finds that 
programming cycles are easy to reset after a 
process changeover. These benefits confirm 
Pennsalt’s policy of getting the best 
instrument for the application. ' 








If you, too, have a process stream measuring | 
problem, let L&N’s versatile Chromomax 
Analyzer solve it... economically ... 

dependably. If required, your Chromomax can 

be equipped with dual column switching or 

electronic integration. | 
Check with your nearest L&N Office for 
application details or write to Leeds & 
Northrup Company, 4929 Stenton Ave., Phila. 
44, Pa. for information. 





*Trademark 


Tain dal-more]ah dae) Micele)sale) Ml ac-lalal-t-1) ake ke) ecelalme)i-lal ae 

r= Tas ©] 0] 0% -3-S-t eo) 0] -1¢- ) Co) aol al -101.¢-moelanlelelal-lalan’s-lai-helel ars 

(olalr- im Olalcolanlolast-b a, \al-1h\74-1ae- lm M401 [e[-m Co 
resetting control points. 


LEEDS .. NORTHRUP | 
Instruments Automatic Controls « Furnaces 
32 CIRCLE NO. 26 ON PAGE 67 ISA Journal 











KA 


Editorial 


AUTOMATIC CONTROL 














INSTRUMENTATION e SYSTEMS e 











VOLUME 6 NUMBER 4 APRIL, 1959 








Productivity and Employment 


During the last several years of our expanding economy there have been established relationships 
between principal economic indicators — productivity, employment and income have all increased with 
a pattern. Now, with industrial production going to new all-time highs employment is not keeping 
pace. What does it mean? Are we beginning to feel the real effects of automation or is industry 
simply operating more efficiently after cleaning out the deadwood in the 1958 recession? 





Production The gross national product is now running at the annual rate of $464 billion. This is 
$11 billion above the rate in the last quarter of 1958. Previous high in terms of 1958 dollars was 
in the middle of 1957 at a figure of $455.5 billion. Steel is operating at better than 90% of capacity 
and expects to produce the greatest tonnage in its history during the month of March, 1114 million 
tons. The auto industry is scheduled to produce 30% more automobiles and trucks in March than 
they made one year ago. The index of industrial production as measured by the Federal Reserve Board 
is expected to reach 146 for March—same as the peak high during 1957. 


Income Personal income set a new record of $364.5 billion for February according to preliminary 
estimates by Department of Commerce. Equally important, retail sales continued at the record peak 
with more of the total going for durable goods. 


| Employment According to previous patterns employment should be up in line with record in- 
dustrial production, personal income and retail sales—but it is not even close. Despite record steel 
output, tens of thousands of steelworkers are jobless. Despite a one-third increase in auto output 
there are nearly 400,000 autoworkers out of jobs. Employment has remained essentially the same for 
! the last two months at 62.7 million. This compares with 62 milion in the same period in 1958. Un- 
employment is virtually unchanged during the last two months, now standing at 4.7 million —or 
about one-half million less than the same period in 1958. The civilian labor force has increased 
about one-third million comparing this period with that of 1958. 





In simple terms these figures show that industry is producing more goods with less people and 
with little inflation. According to inventory surveys, the volume of goods is sufficient to meet 
the needs and in general there is additional capacity available, What does this mean to the eco- 
nomic structure? What will happen to the nearly 5 million unemployed? Are their jobs gone for- 
ever, or will they find employment as the production cycle goes on? 


Union leaders claim that industry is taking more than its share of increased productivity in high- 
er profits. They also maintain that the Government should further subsidize purchasing power. The 
AFL-CIO Executive Committee has called on Congress “to take immediate steps to amend the Fair 
Labor Standards Act to provide for a 35-hour week and a 7-hour day.” 


Management spokesmen maintain that labor is pricing itself out of the market. They say that 
galloping inflation has sent the ingredients of production into a spiral that industry cannot afford. 
A basic question emerges — just how high a standard of living can our economy afford in the face 
of rapid foreign industrialization and production? 








It is obvious that we have not yet succeeded in understanding the complexities of our economy. 
This is the greatest challenge to the engineering profession, because there are many reasons to believe 
the industrial cycle can be approached in the same manner as a process control problem. The day is 
not too far when systems engineering will encompass every phase of our economic structure. Facts 
and reality will replace trial and error. 


Chas WW, 


Editor 
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Chemical analysis by colorimetry is moving out of the laboratory and into 
the process. This story describes a new closed-system colorimeter for 


automatic on-stream chemical analysis down to parts per billion. The de- 
sign is based on an original German instrument with six years successful oper- 
ation, and concurrent developments over a three year period in this country. 


Automatic Stream 


Analysis by Colorimetry 


by Robert T. Sheen 
(ISA Member) 
President 
Milton Roy Company 
Philadelphia, Pa. 


COLORIMETRIC METHODS of chemical analysis 
have been used for many years in the laboratory. At 
lower chemical concentration, accurate analysis can be 
made by colorimetry in the range of parts per billion. 
Accurate colorimetric analysis can also be made at con- 
centrations one thousand times lower than with analysis 
by conductivity and pH. Colorimetric analysis can usual- 
ly differentiate between single ions in the presence of 
other materials which are at concentrations several thou- 
sand times that of the ions being measured. 

The advantages of colorimetric chemical analysis for 
industrial processes are obvious. In addition to provid- 
ing information continuously and automatically it offers 
both sensitivity and accuracy. Modern processes, partic- 
ularly power and nuclear, have demanded rapid and 
accurate determinations of materials in solution in con- 
centrations of one part per million and lower. At these 
low concentrations almost all materials follow the Beer- 
Lambert laws and thus readily lend themselves to colori- 
metric analysis. These laws and the basic principles of 
photocolorimetry are discussed on the next page. Only 
in recent years have colorimetric techniques been suc- 
cessfully adapted for in-process measurements. 


Industrial Colorimetry Developed in Germany 


Developments of colorimetric measurements of li- 
quids by transmitted light started in Germany six years 
ago and progressed concurrently with developments in 
the United States during the last three years. The first 
on-stream colorimetric analyzer was developed by Dr. 
Hans Fuhrmann through the firm of Bran and Lubbe. 
The first instruments were specifically designed for the 
determination of residual hardness in water following 
the Zeolite softening process. Many commercial instal- 
lations of this instrument were made in powerplants 
to monitor softeners and signal any break-through of 
hardness, and for initiating the regeneration process. 
More than 500 of the German design instruments are 
now in service in foreign countries for measurement in- 
cluding dissolved silica, phosphate, free chlorine, hydra- 
zine, iron, and sugar: also with slight modifications for 
controlled gas absorption, chlorine gas, hydrogen sul- 
fide, sulpher dioxide, and ozone in air or gas mixtures. 


American Development Based on German Design 


Based on success of the German instrument, develop- 
ments of the colorimetric analyzer proceeded concur- 
rently in this country. Design objectives to achieve a 
commercially reliable and satisfactory instrument were 
established as follows: 


1. A mechanical system with a high degree of re- 
petitive metering accuracy for exact volumes of 
both sample and reagent. Provisions must be made 
for programing and timing the chemical reac- 
tions desired. As far as possible, eliminate lab- 
oratory type glassware. 
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PRINCIPLE OF PHOTOCOLORIMETER- 









































































































is SELENIUM CURRENT 
LAMP LENS FILTER SAMPLE CELL PHOTOCELL METER 
Figure |. Basic photocolorimetry. 
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WAVELENGTH IN MILLIMICRONS 


Figure 2. Light sensitivity curve of lamp output, 
phototube response and useable output for color 
measurement. 


Chemical analysis by colorimetry is based on the 
measurement of light transmitted through a fluid. 
The transmitted light strikes a photocell and the 
current generated is directly proportioned to the light. 
Since light intensity is proportioned to depth of color, 
and this depth of color is a function of chemical con- 
centration, the output current is a measure of concen- 
tration. This method of process stream analysis is 
particularly important to instrument and control engi- 
neers since accurate measurements can be made in the 
range of parts per billion in many determinations. 

Figure 1 shows a simplified photocolorimeter sys- 
tem. Monochromatic light is produced by passage 
through the sample, which in effect acts as a screen 
to block some of the light passing through. The re- 
maining light strikes a photocell, and the current 
produced is directly proportioned to the intensity 
of light transmitted. The light intensity is directly 
related to chemical concentration. By comparing the 
light intensity of the sample with that of a known 
concentration, over a calibrated range, concentration 
of the sample is accurately measured. 

Colorimetric analysis is based on the Beer-Lambert 
law, which states that if a given intensity light is 
passed through two samples of colored solution for 
equal distances, the difference in intensity of emerg- 
ing light is a function of the coloring agents in the 
solutions, 


WAVELENGTH IN MILLIMICRONS 


Figure 3. Light transmittance curve using a nar- 
row band optical filter to produce monochromatic 
light. 


— log (%T) = EL. 
= 100 
%T = percent light transmittance 


I = intensity of transmitted light 


intensity of incident light 


il 


L=cell length (desired units) 
c= concentration (desired units) 


E = extinction coefficient 


Figure 2 shows the relation of wave length in 
millimicrons vs. relative sensitivity for a typical light 
source and the photocell response. The useful output 
range is shown by the shaded area. However to make 
use of the photocolorimeter instrument for chemical 
analysis at low concentrations, it is necessary to meas- 
ure light transmittance at a specific narrow wave 
band. This is obtained by using narrow band optical 
filters. Figure 3 is the curve with such a filter, and 
shows the greater variation in usable light output 
over a narrow frequency band. 
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Figure 4. The 
Quantichem 
colorimetric 
analyzer for 
automatic chem- 
ical analysis 

of process 
streams. Sche- 
matic of the 
complete ana- 
lyzer, contained 
in lower section 
of cubical, 

is shown in 
Figure 5. 











No 


An optical system that will permit highest ac- 
curacy and give reproducibility of results consist- 
ent with the desired sensitivity. 


eo 


. An electrical system for optimum amplification 
of photocell signals, for recording and for controls. 


4. The mechanical, optical and electrical features 
must meet the requirements of industrial reliabil- 
ity, Minimum maintenance, ease of recalibration, 
and easy adaptability for both alarm and control 
circuitry. 

The greatest interest in a colorimetric industrial type 
analyzer in this country appeared to be in the deter- 
mination of silica in extremely low ranges of 0 to 50 
parts per billion in boiler feedwater. The instrument 
described in this article was first specifically designed 
for this silica analysis. 


U.S. Design Features Automatic Chemical Analysis 


Figure 4 shows the Quantichem analyzer in a cubical 
installation. The instrument consists of two units — re- 
cotder (top) and analyzer (bottom). The analyzer 
houses the sample stream and reagent pumps, the 
optical system, sample cells, and the program timer. 
Figure 5 is a schematic diagram of the analyzer with 
details of the chemical system and its associated closed 
piping arrangement. 

The program timer (dial visible on face of the ana- 
lyzer, Figure 4) controls all steps in the process. By 
actuating air bleed nozzles, the timer opens and closes 


all valves and metering pumps in the analysis cycle. A 
manual-automatic switch permits the operator to stop 
the analysis at any point and check functioning by 
manual operation. Signal lights show power failure, 
need to clean sample cells, and failure of light source. 

The metering pumps for both sample and chemical 
reagents are slack diaphragm pumps activated by dif- 
ferential pressure. As shown in Figure 5, these pumps 
consist of 2 similar segments of a spheroid separated by 
a diaphragm. Liquid reagent at a pressure higher than 
that required for discharge to a sample or zero cell is 
introduced behind the diaphragm in the segmented 
spheroid cavity forcing the diaphragm to the opposite 
wall. This dispenses the exact volume of previously in- 
troduced reagent from the previous cycle to the zero 
or sample cell. 

The standard recorder houses the electronic ampli- 
fier, bridge balancing circuits, and the DC-AC convert- 
er. AC amplifications is used for its inherent stability 
and freedom from draft. This feature permits a single 
calibration of the instrument, thus eliminating periodic 
standardization required by DC amplification systems. 


Analysis Cycle for Silica Determination 


Flushing. The analysis cycle begins with continuous 
flushing of the sample cell and the zero (reference) 
cell, with sample cell diaphragms in the lower position 
as shown in Figure 5. When flushed, the inlet and out- 
let valves to both cells close, entrapping a precise volume 
of the sample stream in each cell. 


Automatic Standardization. The zeroing relay and 
motor are now energized for automatic standardization 
of the bridge circuit. This is done at the beginning of 
each cycle to compensate for changes in sample turbid- 
ity, deposits on cell walls, dust on lenses and other ex- 
traneous materials that could interfere with light trans- 
mission although these problems have not proved se- 
vere. Tests have shown little measurable variation in 
calibration, with no standardization, in 48-hour test 
periods. The standardizing motor is connected to an 
adjustable bridge resistor. 

Both phototubes should be subjected to the same 
amount of light since both cells are filled with identical 
samples. If there is any variation in the amount of light 
reaching each tube due to dirt, turbidity, tube aging 
or other factors, there will be a slight unbalance signal, 
and the amplifier will drive the standardizing motor 
in the proper direction to rebalance the bridge circuit. 
If the bridge cannot be balanced within the total re- 
sistance of the standardizing slidewire, a small cam 
trips a switch which lights the “Clean-the-Cells” alarm. 
The use of a null-balance circuit provides the maximum 
sensitivity to the system. Following zeroing, the sample 
fluid in the zero cell is drained. 


Reagents Metered. Following zeroing, reagent pumps 
meter the proper volume of four reagents to the sample 
cell and the reagent mix chamber, with sufficient time 
allowed for reaction between additions. Magnetic stir- 
rers in the cells insure adequate mixing. First a buffer 
is added to maintain pH near 1.7. Secondly, ammonia 
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Figure 5. Schematic diagram of a Quantichem colorimetric chemical analyzer 
built for determination of dissolved silica and using a four-reagent system. 


molybdate is added to form complex hetero-polymolyb- 
dic acids with the silica and phosphorous in solution. 
A third reagent destroys all complex acids with the ex- 
ception of silica molydic acid. Finally a reducing agent 
reacts quantitatively with the complex silico-molybdic 
acid to form colloidal molybdenum blue. This reaction 
always goes to completion and the intensity of the color 
is therefore a direct measure of the soluble silica. 

The reagents fed to the mix chamber complete their 
reactions before being fed to the zero cell and will 
therefore introduce to the cell color due only to the 
reagents themselves or to traces of silica in the reagents. 
The color differential measured between the sample 
and the zero cell will then be due only to the silica 
content of the sample. 


Colorimetric Measurement. After the reacted chem- 
ical cells are fed to the zero cell, the recording circuit 
is energized. Since light of different intensities falls 
on the zero cell phototube and the sample cell photo- 
tube, an unbalanced bridge exists. A second balancing 
motor, which positions both the recording pen and 
the potentiometer contact, drives in a direction to re- 
balance the bridge. Adjustable limit switches are pro- 
vided which can actuate high or low concentrations 
alarms such as horns, bells or lights. The alarm con- 
tacts are adjustable to any desired concentration. After 
the instrument records silica concentration, both cells 
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automatically drain and the cycle repeats with flushing 
of the two cells. For this silica analysis, each complete 
cycle takes a minimum of 12 minutes. 

With this timing, 480 milliliters of each chemical 
reagent is required per 24-hour continuous operation. 
The standardized reagents are supplied in five-gallon 
polyethylene-lined containers, normally sufficient for a 
month’s analysis. 


Operating Experience 

Four years of development preceded full commercial 
production and acceptance of the German design, and 
hundreds of these instruments are in successful opera- 
tion. For American industry, this development work 
was carried to a higher degree of refinement. As a 
result, the instruments designed here in the States have 
approximately five times the sensitivity of their German 
prototypes. The first instruments of our design have 
been under field tests and refinements for over a year 
and full commercial production was started late in 1958. 

These first instruments analyzed for dissolved oxygen, 
silica and hardness. These early models have been in 
continuous operation for the past nine months. For the 
last six months a Quantichem colorimetric analyzer 
has been in service at Bayboro Station of Florida Power 
Corporation at St. Petersburg, Florida to measure dis- 
solved oxygen in condensate from 0 to 30 parts per 
billion. 
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Figure 6. Typical chart record of silica analysis 
taken from Quantichem analyzer installed at Phila- 
delphia Electric Company. 


Figure 6 is a typical chart from an analyzer monitor- 
ing the effluent from demineralizers at a large steam- 
electric generating station of Philadelphia Electric Com- 
pany. It clearly illustrates how silica content varies with 
the rate of flow through the exchangers, specifically 
at 2:20 am. and 6:35 am. At 1:00 pm. the instrument 
signalled a breakthrough of silica. In such a case the 
horn sounds, the operator checks the flow integrators 
for each of the six beds and takes the bed with the 
greatest use off the line and places another bed from 
standby back on the line. 

Usually, it is necessary to regenerate only one bed 
a day, and under manual control with periodic lab- 
oratory checks, operating personnel tend to feel that 
after they catch a breakthrough of silica, they need not 
expect another during the rest of their shift. Neverthe- 
less, the Quantichem analyzer installed at the Schuy- 
kill Station of the Philadelphia Electric Co. caught two 
breakthroughs within an hour of each other early in 
December and later in the month detected three break- 
throughs within two hours. The high value of this 
sensitive colorimetric analysis is evident. 

Wide Range of Applications 

Each instrument is designed and built for a particular 
analysis. By changing the programer and inserting 
the correct monochromatic light filters, the instrument 
can be field-converted for a different analysis. This can 
be done without any special engineering providing 
the following conditions are met: 

1. Colorimetric analysis is proved possible by com- 
plete laboratory tests. 

No more than four reagents are needed. 

All interfering ions can be eliminated. 

. The analysis does not include any steps such as 
heating, filtering, extracting or decanting. 

5. The reagents and the samples to be analyzed must 
be reasonably clean and clear. 


mm Ww bdo 





6. Reagents must be stable for at least one month. 
Currently these colorimetric analyzers can be used 
for the following determinations: 
Free Chlorine 0 to Ippm (parts per million) 
(higher or lower) 


Carbon Dioxide by titration 


(in beer) 
Chlorides 0 to 100 ppm or higher 
Chromium 0 to 100 ppb (parts per 
billion) or higher 
Copper 0 to 100 ppb or higher 
Cyanide 0 to 200ppb or higher 
Fluoride 0 to 2ppm 
Formaldehyde 0 to 1% or lower 
Total Hardness 0 to 3ppm and 0 to 400 ppm 
(Ca + Mg) 
Hydrazine 0 to 500 ppb or higher 
Iron 0 to 50 ppb or higher 


Dissolved Oxygen 
Phosphates (Ortho, 


0 to SOppb and 0 to 12ppm 
0 to 100ppb up to 0 to 300 ppm 


PO, ) 
Dissolved Silica 0 to 50ppb up to 0 to 10ppm 
Sulfites 0 to 2ppm and higher 


In addition, analyzers are under development for 
sugar and phenol determinations and for automatic 
titrations or pH end point control. It is obvious that 
this paper can cover only a small part of the field of 
possible applications of chemical end point colorimetric 
analysis. The development and field testing of practi- 
cal commercial instruments for this type of analyses 
are sufficiently completed to ensure ultimate success 
and commercial acceptance. Colorimetric analyzers will 
provide the sorely needed on-stream control for many 
processes by eliminating the long time delays associ- 
ated with laboratory checks. 
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Production of high-purity water is fast becoming an almost universal 
problem in US processing plants. Development in the mid 1930's of syn- 
thetic resins opened the way to purification by ion-exchange. But suc- 
cessful operation of the complex system of interlocked-valving, chemi- 
cal-blending and flow-reversals entailed, can be performed economically 


only by elaborate instrumentation. 


Instrumentation: 


Key to Automatic Deionization 


by L. B. McGee 
Mechanical Engineer 
Southwestern Electric Power Company 


Mooringsport, Louisiana 


WITH DEMANDS FOR PROCESS water-purity 
rising, and natural sources becoming scarcer and more 
costly, the problem of pure water for American in- 
dustry is growing ever more serious. (p. 37, ISAJ 
5/58; p. 82, ISAJ 3/58) So today, demineralizers are 
increasingly an important addition to power, steam and 
processing plants. Deionization can produce water 
equivalent in purity to triple distilled, yet at a fraction 
of distillation costs. No steam is required for deioniza- 
tion—advantageous to process plants that do not have 
the large steam supply necessary for evaporators. 


THEORY 

I think it is well to set forth the principles of the 
deionization process before discussing how it is instru- 
mented. 

Demineralization or deionization of water is a two- 
part physiochemical process: positively-charged ions are 
removed in one part and the negatively-charged ions 
are removed in the other, with the remaining water 
being almost chemically pure. It is an “ion-exchange” 
process, by which the dissolved mineral salts, including 
silica, are removed from the water in alternate steps 
of cation and anion exchange, by passing clear, cool 
water through beds of properly regenerated ion-exchange 
resins, much like the process of filtering. 

You also must understand just what is meant by 
“anions” and cations”. The dissolved mineral salts in 
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water are present as equal quantities of positively- 
charged ions called cations, and negatively-charged ions 
called anions. The following are the ions most com- 
monly found in water: the cations ( positively-charged ) 
include calcium, magnesium, sodium, potassium, iron, 
manganese and aluminum; the anions (negatively- 
charged) include, bicarbonates, carbonates, sulphates, 
chlorides, nitrates and silicates. 

Different types of resins are used in anion and cation 
exchangers. Anion resins are insoluble, absorbant, or- 
ganic material, that has the property of behaving like 
a solid alkali and will exchange hydroxyl ions for the 
anions (negatively charged ions) in water. Cation 
resins are insoluble, absorbant, organic material that 
has the property of exchanging hydrogen ions for the 
cations (positively charged ions) in water. Both resins 
must be capable of being restored to their original state 
by regeneration with the proper materials when all 
their ions have been exchanged. 


Types of Demineralizers 

Demineralizers are made in a variety of types, such 
as mixed bed, two bed, and multi bed. The mixed-bed 
type has both anion and cation resins in the same tank 
and produces very good water. The two-bed and most 
of the four-bed types have an equal number of anion 
units and cation units, with a degassifier for removing 
the COs produced. The unit I describe in this paper, 
in service at the Leiberman Power Plant of the South- 
western Electric Power Company, is a four-bed type, 
without a degassifier. The CO. removal is done in the 
secondary anexer. 

In our multi-bed system, the clear cool water goes 
first into the Primary Catexer, which is regenerated 
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with a weak solution of sulphuric acid (Figure 1). 
Here, most positively-charged ions in the incoming 
water are absorbed in the resins, releasing hydrogen 
ions, which, together with the negative-valence ions in 
the water, are passed through the Primary Anexer. The 
Primary Anexer is regenerated with a weak solution 
of sodium hydroxide and, when the water containing 
the negatively-charged ions passes through it, they are 
exchanged for hydroxyl ions. This relatively-pure water 
then passes through the Secondary Catexer, which is 
regenerated with relatively-strong sulphuric acid. This 
unit removes the remaining positively-charged ions, 
again replacing them with hydrogen ions. The water 
then passes through the Secondary Anexer, which is 
regenerated with a strong solution of sodium hydroxide. 
This unit is capable of removing the remaining neg)- 
tively-charged ions, but the Primary Anexer is so sized 
that it removes essentially all of them, and the capacity 
of this unit is used to remove CO, and silica. The hy- 
drogen ions released in the catexer units and the hy- 
droxyl ions released in the anexer units combine to 
form pure water. 

After a relatively definite amount of water has been 
demineralized (the amount depending on the proper- 
ties of the water being treated), the resins will require 
regeneration to their original state to replace the ions 
they have taken from the water. Regeneration of the 
resin beds is essentially the reverse of demineralizing the 
water and is the same in all units. That is, the resins 
absorb the regenerant material and give up the materials 
absorbed from the water. 

Since for regeneration the primary exchangers re- 
quire a weak solution of regenerant and the secondary 


exchangers require a strong solution, and for economic 
reasons, the Secondary Anexer is regenerated with a 
strong solution of sodium hydroxide and the regenerant 
material, after being weakened by passing through this 
unit, is used to regenerate the Primary Anexer. The 
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Figure |. Instrumentation for fully-automatic operation of a four-bed deionizer. 
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same holds true for the catexer units, except that the 
regenerant material is sulphuric acid. 


Design Data 

Our demineralizer is designed to deliver 31,000 gal- 
lons of demineralized water between regenerations. The 
Primary Catexer contains 29 cu ft of Type HCR/IR-120 
resin with future provisions for using 44 cu ft. The 
Primary Anexer contains 17 cu ft of Type WBR/IR-45 
resin with future provisions for 25 cu ft. The Secondary 
Catexer contains 17 cu ft of Type HCR/IR-120 resin, 
and no additional resin will be required for this unit. 
The Secondary Anexer contains 17 cu ft of Type SBR 
IRA-400 resin with future provisions for 25 cu ft. This 
resin removes COs and silica. The addition of the in- 
creased amounts of resins will increase the capacity 
of the plant to 48,000 gallons per regeneration. The unit 
is guaranteed to deliver water with the following max- 
imums: hardness, 0.1 ppm; silica, 0.02 ppm; conductiv- 
ity, 1.0 micromho; and pH, between 7.0 and 8.0. 


INSTRUMENTATION 

Due to its automatic operation, successful perform- 
ance of this demineralizer depends almost entirely upon 
the proper functioning of its instrumentation. The in- 
struments for this unit are: one flow control and safety 
valve (V29), operated by a level-trol on the demin- 
eralized water-storage tank and automatically shut off 
regeneration of either 
28 Saunders-type, air- 


by solenoid valve (V30) when 
section of the plant is initiated; 
operated diaphragm valves; one 2-point pH recorder- 
controller (pHR1 & 2); one 2-point conductivity re- 
corder-controller (AR1 & 2); one thermostat-operated 
tank heater (not shown) for keeping the dilute caustic 
at 120°F; one indicating, recording and totalizing meter 
(FRT) for measuring the demineralized water to the 
storage tank and controlling the minimum flow; three 
remote indicating tank-level meters (LI1, 2 & 3); two 
indicating flow meters (FIJ] & 2); two timer motors, 
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one for controlling the regeneration of the anexers and 
the other for the catexers; four Unit Controls, which 
actuate the air-operated valves; several small relays; 
and two positive-displacement meters, one (F2) on 
the recycle line and the other (F1) on the influent 
water. This latter meter has an electric contact which 
will supplement the pH control in regenerating the 
anexers. This is done on a volumetric basis and is used 
only when the set volume is reached and the pH has 
not gone low enough to initiate the regeneration. Should 
the pH meter be wrong, F1 will regenerate the unit 
before the condition of the water is too bad. 


AUTOMATIC OPERATION 


Our demineralizing plant is fully automatic: while 
water is being demineralized, only occasional inspection 
of the booster pump is required. When the exchangers 
require regeneration, each section will be initiated auto- 
matically, with the pH of the water as taken in the 
resin bed of the Primary Anexer normally initiating 
the regeneration of the anexer units, and the conductiv- 
ity of the water leaving the Secondary Catexer normally 
initiating the regeneration of the catexer units. The 
regeneration of either section also can be done by push- 
button. After being initiated, either automatically or 
by pushbutton, the anexer units or the catexer units 
will go through their entire regeneration cycles auto- 
matically. In the event of automatic equipment failure, 
the entire cycle can be followed manually by operating 
the Unit Controls, starting and stopping the pumps, etc. 

I would like now to follow through the flow diagram 
and give a detailed explanation of the operations that 
occur during the three cycles: 1. demineralizing, 2. 
regenerating the anexer units, and 3. regenerating the 
catexer units. 


1. Demineralizing Cycle 


With the demineralizer in operation and the Unit 
Controls for all four units in their “on” position, air- 
operated valves V1, 6, 11, 16 and 17 are open, and all 
other valves are closed. Influent water passes through 
an orifice, for flow indication on the control board 
(F11), through the positive-displacement meter (F1 ) 
to the Booster Pump, and into the Primary Catexer 
through air-operated V1, which directs the water into 
the top of the tank, letting it pass down through the res- 
ins and out the bottom. The water then passes through 
V6 into the top of the Primary Anexer, down through 
the resins and out the bottom. It then goes through V11, 
which allows the water to pass through the Secondary 
Catexer, and then through V16, which passes it through 
the Secondary Anexer. The water then passes through the 
orifice for the indicating, recording and totalizing meter 
(FRT) on the control board; and if the flow is above 6 
gpm, it passes through the control and safety valve 
(V29) to the Demineralized Water Storage Tank. If 
the tank is almost full and V29 is throttling below the 
6 gpm minimum, a contact on FRT opens V28 and 
recycles 6 gpm to the suction of the booster pump and 
back through the whole unit until demand increases. 
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The pH of the water in the resin bed of the Primary 
Anexer is taken continuously by pHR1; if it is 4.5 
or lower, the water is shut off and the anexer units 
are regenerated. The conductivity of the water leaving 
the Secondary Catexer is also taken continuously by 
AR1; if it is 200 micromhos or above, the water is 
shut off and the catexer units are regenerated. The pH 
and conductivity of the water are also taken before it 
goes to the storage tank (pHR2 and AR2). 


2. Catexer Regeneration Cycle 


I next will follow the regeneration of the catexer 
units. The filling of the Acid Day Tank is a manual 
operation and must be done immediately after each 
catexer regeneration. Should the catexers come up for 
regeneration when the acid tank is not sufficiently 
full, an alarm (LAC) will sound and regeneration can- 
not be started until it is filled. 

Upon initiation of the regeneration of the catexers, 
the timer motor operates relays to light the “Catexers 
Regenerating” light on the control board, lock out the 
regeneration of the anexers, break the circuit to the pH 
and conductivity cells, and operate solenoid valve (V30) 
on the storage-tank level control, which closes (V29) 
to the tank. The timer then starts the positioning motor 
on the Unit Control of the Secondary Catexer and 
moves it to the “wash” position, which opens air-op- 
erated valves V12 and 13 and closes V11. This allows 
water to pass into the bottom of the Secondary Catexer, 
flow out its top and go to waste. This continues for a 
total of 15 minutes, while 450 gallons of. water pass 
through. The Unit Control is then turned to its “re- 
generate” position, which closes V12 and 13, and opens 
V14. This completes the backwash of the Secondary 
Catexer and prepares it for the acid application. 

The timer then starts the positioning motor on the 
Primary Catexer Unit Control and moves it to the 
“wash” position. This closes V1 and opens V2 and 3, 
which allows water to pass upward through the unit 
and out to waste. This continues for 5 minutes and 105 
gallons of water is used. The Unit Control is then turn- 
ed to the “regenerate” position, which closes V2 and 
V3, and opens V4, 5, and 24. 

Controlled-Volume Pump No. | is then started and 
runs for 19 minutes, pumping a total of 4.47 gallons 
of 66° Baume (Be) sulphuric acid to the Mixing Tee, 
where it is diluted with 266 gallons of demineralized 
water to form a dilute acid solution of 2.6°Be. This 
solution passes into the top of the Secondary Catexer, 
down through its resins and out the bottom, where 
it is piped to the top of the Primary Catexer, passing 
through its resins and out the bottom to waste. The 
timer stops pump No. | and immediately starts pump 
No. 2, which pumps a total of 4.47 gallons of 66° Be 
acid in 9.5 minutes to the Mixing Tee, where it mixes 
with 133 gallons of water to produce a 5.2° Be solu- 
tion. This goes through the units in the same manner 
as described above. The timer again starts pump No. | 
and holds pump No. 2 in operation: together they pump 
a total of 4.5 gallons of acid in 6.4 minutes to the Mix- 
ing Tee, where it mixes with 89 gallons of water to 


produce a 7.6° Be solution. This solution also is fed 
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in the same manner. The timer then stops both pumps, 
but lets the dilution water continue to flow for 25 
minutes, while 350 gallons pass. This is actually a part 
of the acid application and allows the acid to contact 
the resin while slowly flowing through the beds. 

The timer then closes V24, stopping the flow of 
dilution water, and starts the positioning motor on 
the unit control of the Primary Catexer, turning it to 
the “rinse” position. This closes V4, opens V1 and 
leaves VS open, which allows water to pass into the 
top of the tank and out the bottom to waste. This 
continues for 20 minutes and uses 800 gallons of water. 
The timer then moves the Unit Control to the “on” 
position, which closes V5 and leaves V1 open. This unit 
is now ready for service. 

The timer then starts the positioning motor on the 
Unit Control of the Secondary Catexer, turning it to 
its “rinse” position. This closes V14, and opens V11 
and V15, which allows water to pass into the top and 
out the bottom of the tank to waste. This continues 
for 13 minutes and uses 500 gallons of water. The 
timer then moves the Unit Control to its “on” position, 
which closes V15 and leaves V11 open. The plant is 
ready for operation as soon as the timer clears all lock- 
outs on the instruments, etc. Any of the above portions 
of the cycle can be lengthened when necessary by the 
use of the Prolong Switch, which stops the timer for 
the period it is cut in. 

Each regeneration of the catexers takes 114 minutes 
and requires 13.44 gallons of 66° Be sulphuric acid 
and 2713 gallons of water. Eight hundred and thirteen 
gallons of the water used is demineralized and the re- 
mainder is the same water that is run through the plant 
to be demineralized 


3. Annexer Regeneration Cycle 


Regeneration of the anexers normally will be initi- 
ated by a pH reading of 4.5 or lower as taken in the 
resin bed of the Primary Anexer (pHR1), which in- 
dicates that the capacity of this unit is almost exhaust- 
ed. This low pH indicates that more anions than usual 
must be removed in the Secondary Anexer, which re- 
duces its silica-removal strength.* Regeneration can 
also be automatically initiated by a contact on (F1). 
This is a volumetric initiation. 

When the regeneration of the anexers is initiated, 
regardless of the source, the timer operates relays to: 
light the “Anexers Regenerating” light on the control 
board; lock-out the initiation of regeneration of the 
catexers; break the circuit to the pH and conductivity 
cells; close V29; and start the positioning motor on 
the Unit Control of the Secondary Anexer. This Unit 
Control is moved to its “wash” position, which closes 
V16 and opens V18 and 19 on the Secondary Anexer. 
Water then passes into the bottom of the unit and out 
its top to waste. This continues for 5 minutes and uses 
50 gallons of water. The Unit Control is then moved 
to its “regenerate” position, which closes V18 and 19 
and opens V20. 


*Editor’s Note: Another method of detecting excess silica carry-over is 
described on page 34. 


The timer then starts the positioning motor on the 
Unit Control of the Primary Anexer and turns it to its 
“wash” position. This closes V6 and opens V7 and 8. 
Water then passes in the bottom and out the top of 
this tank to waste. This continues for 6 minutes and 
uses 85 gallons of water. The Unit Control is then 
moved to its “regenerate” position, which closes V7 
and 8 and opens V9 and 10. 

The timer then stops the Booster Pump and starts 
the Dilute Caustic Regeneration Pump, which pumps 
3% caustic at 120°F into the top of the Secondary 
Anexer at a rate of 2.94 gpm for 90 minutes, using a 
total of 264 gallons of dilute caustic. When the level in 
the Caustic Dilution Tank falls below a level electrode 
(LC2), the pump is stopped, V20 is closed and V21 is 
opened. LC2 operates a solenoid air valve which opens 
V26, letting demineralized water flow into the Caustic 
Dilution Tank. This water continues to flow until the 
water-measuring electrode is covered, which closes V26 
and opens V27, allowing the concentrated caustic in 
the Caustic Measuring Tank to flow into the Caustic 
Dilution Tank. When the level in the measuring tank 
falls below the low level electrode, LC1 closes V27, 
stopping the caustic flow, and opens V25. LC1 also 
starts the Concentrated Caustic Transfer Pump, which 
runs until the normal level electrode in the measuring 
tank is covered, which stops the pump and closes V25. 
The Caustic Dilution Tank is again filled and ready 
for the next regeneration. While this tank is filled, de- 
mineralized water is flowing into the top of the Sec- 
ondary Anexer at a controlled rate of 2.94 gpm for 60 
minutes, using a total of 177 gallons. The caustic and 
rinse waters both pass out the bottom of the Secondary 
Anexer, into the top of the Primary Anexer and out 
the bottom to waste. 

The timer then closes V21 and starts the positioner 
motor on the Unit Control of the Primary Anexer, 
turning it to the “rinse” position. This opens V6, and 
the timer then starts the booster pump. Water passes 
into the top of this unit and out the bottom to waste 
for 17 minutes, using 680 gallons. The Unit Control 
then turns to the “on” position, which closes V10. The 
Primary Anexer is again ready for service. 

The timer then starts the positioner motor on the 
Unit Control of the Secondary Anexer, turning it to 
its “rinse” position. This opens V16 and 22, allowing 
water to pass into the top of the tank and out its bot- 
tom to waste for 13 minutes, using 520 gallons. The 
Unit Control is then turned to its “on” position, which 
closes V22. The timer then opens V23, recycling the 
output from the plant back through for 19 minutes. 
V23 is then closed, all locked-out relays are cleared and 
the entire plant is again in service. 

Each regeneration of the anexers takes 240 minutes 
and requires 10.4 gallons of 50% sodium hydroxide. A 
total of 2536 gallons of water is required, with 430 gal- 
lons of this demineralized water. 

It is obvious that with such a complexity of precise 
timing, measuring and valving functions, fully auto- 
matic instruments and controls truly are the key to 
successful demineralizer operation. 
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ENGINEERS NOTEBOOK NO. 50 


Time-Proportioning Electric 


Control from Pneumatic Signals 


by D. S. Toomb 
(Member ISA) 
Development Engineer 
Oak Ridge National Laboratory 
Oak Ridge, Tenn. 


MOST INSTRUMENT and control engineers have 
a pet “black box”. Mine is a nominal $100 auxiliary 
controller which provides a link between pneumatic 
controllers and electric powered processes (usually 
heaters). Into this “black box” are fed a 3 to 15 psi 
pneumatic signal and 115 volts a-c power. Out of the 
box comes an electric off-on signal from a relay re- 
lated to the imposed pneumatic control functions — 
ie., proportional, rate, reset. Such a controller in com- 
bination with a convention electric contactor provides 
control equal to that obtained by voltage-proportioning 
controllers, such as adjustable autotransformers, induc- 
tion regulators or saturable reactors, for a fraction of 
the cost and with considerably less control-room space. 
These black boxes can be used satisfactorily providing 
the controlled process is amenable to discontinuous 
control and has a period relatively long compared to 
the basic cycle of the controller — usually 12, 30, 60, 
and 120 seconds. The shorter cycles require a quality, 
conservatively-rated contactor. 

This auxiliary controller usually consists of a pneu- 
matic powered bellows which positions an electric con- 
tact on the periphery of a cam driven by a synchronous 
clock motor. The control action thus provided is one 
in which there is a predetermined relation between 
the measured variable and the time-average position of 
the control relay. When the pneumatic control output 
is 15 psi, the relay contacts are positioned by the bel- 
lows to the cam, so as to be closed for the complete 
cycle or 100% of the time. When the air output is 3 
psi the bellows positions the contact so that it never 
engages the revolving cam and the electric power is 
at zero percent. When the measured variable is at the 
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set-point, the auxiliary controller is usually adjusted so 
that the contacts are closed 50% of the time. 

Two such auxiliary controllers, the Pneumaticset Elec- 
tric Input Controller and Electro-Pneumatic Interrupter 
are available from major instrument manufacturers. 


Originally published in Oak Ridge Recorder, publicatior f Oak Ridge 
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Cross section of an inexpensive time-proportion- 
ing electric controller operated by 3-15 psi pneu- 
matic signal. 
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X-15 





VITAL STATISTICS 


Responsibility National Aeronautics & Space Ad- 
ministration, US Air Force, and US Navy. 


Plane Construction North American Aviation, Inc., 
working with 300 industrial & engineering firms. 


Total Research Cost $121.5 million. 


Test Pilots Scott Crossfield of North American Avia- 
tion, Captain Bob White of USAF and Joe Walker 
of NASA. 


Dimensions 50 ft long, 13 ft high, 22 ft wing span. 


Skin Metal Three layers—nickel alloy over titanium 
and stainless steel. 


Engine and Fuel Reaction Motor XLR-99 rocket us- 
ing liquid oxygen and liquid ammonia. 


Thrust 50,000 pounds Maximum Speed 3,600 mph. 
Weight 31,276 pounds when launched. 
Instrumentation Weight 1,300 pounds or 4% of total. 


Flight Path Up to 100 miles above the earth in a 
ballistic curve over a 400 mile-long test range. 


Flight Controls Conventional controls in atmos- 
phere; outside the atmosphere hydrogen peroxide 
jets in nose and wing tips will correct for pitch, 
roll and yaw. 










WHAT IS IT LIKE TO FLY AT A MILE-A-SEC- 
OND INTO OUTER SPACE AND RETURN TO 
EARTH AGAIN? The US civilian and military aero- 
nautical and space agencies are now finding out with 
the X-15—a pencil-thin, half-plane, half-missile. It is 
man's first probe into outer space. The multi-millon 
dollar research project is expected to provide answers 
on aerodynamic and ballistic flight control, aerodynamic 
heating, man’s reaction to weightlessness, and re-entry 
into the earth’s atmosphere. 

The X-15 is launched from a B-52 at high altitude 
and fired by its own rocket engine like a missile in 
a ballistic curve at 3,600 mph to 100 miles above the 
earth. An inertial instrument system will guide the 
pilot out of and into the atmosphere. Below left, Dr. 
Carl A. Frische (right) and Nathan P. White of Sperry 
Gyroscope Company examine the stable platform for 
this system. It contains miniature gyros and accelero- 
meters and feeds information to computers and cock- 
pit instruments for reference and control. 

The X-15 is a radical departure from conventional 
research aircraft, particulary relating to heat and tem- 
perature. Knowing that the plane will actually glow 
red upon re-entry, extensive tests were conducted on 
heating in which temperature was related to time. Be- 
low right, Larry Gillette (rear), Jim Gains and George 
Evans of North American Aviation check progress of 
one of these tests which is programed on an analog 
computer. The X-!5 has 600 heat measuring points 
in its structure. Temperatures are expected to change 
from about 1000° F down to 300° F below zero in 


flight. Heating will be 70 times faster than the F-107. 

Instrumentation is an extremely vital part of the 
X-15 research project. Almost every type instrument 
was used in development, design, and construction of 
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MANNED PROBE INTO OUTER SPACE 


the three X-15’s. Instrumentation will measure, handle 
data and control during flight testing to provide the 
most sought after information in the world—informa- 
tion that must be known before man can travel into 
space. To collect data and control flight the X-15 will 
be flown over a $3 million test range extending 400 
miles from Edwards, AFB, California to Ely, Nevada. 
Below is shown the communication link of the three 
stations with the plane. This system will provide 
600,000 answers per second to electronic questions about 
the pilot and plane—every fact from plane skin tem- 
perature to the pilot’s heart beat. Radar data is auto- 
matically converted for processing thru the USAF 
DATUM system. 

Maximum protection will be provided for the pilot. 
The insulated cockpit is air-conditioned and pressurized 
with liquid nitrogen. If necessary the entire cockpit 
will become the pilot’s “escape capsule”. He will ride 
it down to a safe altitude and eject himself. Should 
his cabin lose its pressure, a tailor-made space suit 
encloses normal pressure and atmosphere. Scott Cross- 
field (right) a 36-year old experimental pilot for 
North American, will be the first to fly the X-15. 
Special controls will permit him to keep the plane on 
course by wrist motion only, when his arms are pressed 
into the seat during the acceleration to better than one 
mile a second. Strange as it is, the maximum safety is 
at the maximum altitude. There is no atmosphere to 
support combustion, acceleration is near zero, and fric- 








tion heat is minimum. 
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Figure |. Cockpit instrument panel of FI02A 
flight-loads test airplane. Unusual features: a re- 
mote CG null-type accelerometer, a tape record- 
er and instrumentation control panel, a correla- 
tion counter, and tape-remaining counter. 


Airborne 


Magnetic Tape 


-Ideal for Flight-Loads Testing 


by Paul A. Johnson and 
C. Bert Walker (Members of ISA) 
Senior Flight Test Instrumentation Engineers 
Convair Division, General Dynamics Corporation 
Edwards Air Force Base, California 


THE F102A is a single-place, delta-winged, all- 
weather, high-altitude interceptor. The airplane used 
for the flight airloads programs basically conformed 
to the production model except that many later modifi- 
cations were not included: the large tail, for instance. 
The entire fire-control electronics are omitted to provide 
space for the instrumentation (Figure | ). 


COMPONENT LOCATION 


The primary data-recording system consists of three 
airborne 14-track tape recorders. Each track records 
6 to 8 standard FM subcarrier frequencies. All tape re- 
corders and telemeter transmitters are located in the 
nose electronics bay. Forward of the tape recorders in 
the Radome, is the photopanel recorder system which 
we used to instrument tape recorder and telemeter sys- 
tems for trouble shooting. All subcarrier oscillators 
are located in the right- and left-hand side missile-bays, 
and the bridge balance boxes are in the center missile 
bay. The end instruments, the majority of which are 
strain-gage types, are scattered throughout the airplane. 
To reduce noise and attenuation of higher frequencies, 
stepup/stepdown transformers are used to form a low- 


impedance line to bring the oscillator output from the 
missile bay to the nose electronics bay. 

The telemeter portion of the tape-recorder system 
permits data also to be monitored on the ground for 
flight safety reasons (Figure 2). To break the system 
into sections, we use an easily-replaceable plug-in unit 
for the bridge-balance network. This plug-in unit com- 
pletely breaks the system between the oscillator and 
the end instrument, including the shields. Each oscil- 
lator is wired to two plugs, and a separate end instru- 
ment is wired to each plug. The plug-in unit can be 
installed in either plug, allowing a change from one 
end instrument to the other. 

Most of the pressure transducers are of the unbonded 
strain-gage type. To reduce the number of channels, 
two pressure transducers are connected so as to sub- 
tract (Figure 3). The transducers are connected with 
parallel excitation and series output. 


Two Ways to Install Pickups 

Two different installations are used: 
remote. Where there is a large area, recessed pickups 
are inserted through a hole in the skin into a fuel- 
tight receptacle, and clamped down by a cap, contain- 
ing an acoustic filter (Figure 4). This reduces end- 
instrument failures by filtering out aerodynamic noise 
near the natural frequency of the end instrument. Pick- 
ups on the top and the bottom surfaces of the wing 
are matched: the sensitivity of each pickup in a pair 
is the same. 

In the remote installation (Figure 5), the electrical 
connections being the same, the pickups are located 
in a block of aluminum, and 18 inches of sensing tub- 
ings are connected to the surface. 


recessed and 
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——WHAT IS FLIGHT-LOADS TESTING? 


In development of a new airplane, structural 
stresses are first predicted by engineering cal- 
culation and computer simulation. Next, a “static- 
test plane” is built and thoroughly tested under 
controlled static loads. Then, as production nears, 
ten or so “flight test airplanes” are built, each of 
which is assigned to a specific test: performance, 
engine, spin, air-conditioning, armament, etc. This 
article concerns the obtaining and recording of 
data on the “flight-loads” test airplane of a new 
series — the F102A fighter plane. 

The term “flight loads” is a _ shortening of 
“flight air loads” —the structural stresses that 
an airplane undergoes in various flight conditions. 
Purpose of flight loads testing is to determine 
whether or not the actual air loads produced on 
the wings are as were predicted during design 
and static testing. These structural loads are de- 
termined by measuring dynamic air pressures, 
during flight, on the wing and tail surfaces of 
the airplane. Hundreds of pressure-measuring 
transducers (“pickups”) are located throughout 
the plane. Customarily, these loads have been 

























recorded by the cumbersome strain-gaqe/oscillo- 
graph system. Here described are the tribulations 
of the group of men who first recorded these test 
pressures on airborne magnetic tape. Part I (here- 
with) discusses how these data are gathered and 
calibrated; Part II (next month) will give the 
story of a typical “flight-loads” test flight. 








With both recessed and remote installations, trans- 
ducers are thermally insulated with 1/8” of micarta. 
While transducers are compensated for slow tempera- 
ture changes, they react erratically when temperatures 
changes fast. If the duration is short, the insulator re- 
duces the maximum temperature with a slower rate 
of temperature change. 


Pickup Calibration 


Each transducer is in itself a differential transducer. 
The reference ports of all upper-surface pressure pick- 
ups are manifolded together, as are those of lower- 
surface pickups. The two tubes are brought back sep- 
arately and connected together at a common reference 
point. During ground calibration, pressure is applied 
| to the back side of all upper-surface transducers; si- 
multaneously, a vacuum is applied to all lower-surface 
transducers. During this calibration, the tape recorder 
is running and the frequencies are recorded. This tape 
then is used in our Convair, 





Edwards nearly four years ago, problems not solved read- 
ily occupied our first eight months. The most serious 
was fuel-leakage through the recessed pickup wiring. 
This was reduced considerably by a design change. But, 
the real solution to the problem came with a slight 
change in the standard fueling procedure. We observed 
that most fuel leaks appeared after the aircraft had been 
fueled. We changed the fueling procedure so our ref- 
erence manifolds would be pressurized to the maximum 
pressure permissible and the fuel pumped into the air- 
craft at the lowest possible pressure. When the program 
was over, and the transducers removed, we lifted this re- 
striction and had a fuel leak on the first fueling 


Changes to Bridge-Balance Boxes 

At first, the bridge-balance boxes were so mini- 
aturized that necessary replacements were impossible 
to make. Using our hindsight, we redesigned the bridge- 
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Figure 3. Upper-surface and lower-surface pressure 
transducers are connected so as to subtract. Thus 
the lift of that portion of wing is measured. 
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Figure 4. Typical recessed pressure-transducer in- 
stallation, with zero-differential-pressure in-flight 
calibration valves. 





TYPICAL BLOCK * 


Figure 5. Typical remote pressure-transducer in- 
stallation. Note separate manifolds for upper and 
lower wing surfaces. 





Figure 6. Location of pressure transducers, left 
wing of FIO2A. 








balance boxes to make chassis units removable ( Figure 
7). They were carefully inspected to locate any flaws 
in the wiring prior to installation. 

The second change was an unusual wire-clip which 
kept the wiring organized and tied down close to the 
solder connections, permitting easy repair. The wiring 
from the oscillators to the end instruments was either 
30 gage or 28 gage twisted quad-shielded 1/8” OD 
cable. This size was required because approximately 
one thousand cables had to be woven into two bridge- 
balance boxes. 

The third change was to design the bridge balance 
and sensitivity network as a card-type plug-in unit, 
for easy removal in the field. 


Measuring Incremental Loads 

Another problem encountered was excessive zero 
shift of the oscillators or the pickups. An extensive 
instrumentation flight-test program was conducted 
when we additionally instrumented the instrumentation. 
We finally determined that the zero shift experienced 
was in the oscillators and not in the transducers: it 
was minimized after a two-hour warmup. However, it 
was still excessive for measuring absolute wing loads. 

To live with this phenomenon, we took several steps. 
First, the overall concept of the program was changed 
from measuring absolute loads on the wing to meas- 
uring incremental loads. The incremental-load method 
simply means that the airloads on the wing for one 
g (gravity) flight would be determined analytically. 
Prior to each maneuver, the aircraft is flown at one g. 
The computer then solves for an air-load differential 
between the stabilized one g and the higher g maneu- 
ver that the airplane may have experienced, with the 
incremental loading being added to the analytical one g. 

The incremental load system is adequate where the 
one g loads were predictable and repeatable. However, 
on the wing tips, it was necessary to instrument for 
absolute loads in the following manner. Solenoid valves 
were installed in the transducer system in the wing 
tips. They are actuated to apply zero differential pres- 
sure (zero /\p) to these pickups, enabling us to cor- 
rect for zero drift for this critical section of the wing. 

Because there are two types of transducer installa- 
tions, two types of valve installations are necessary in 
the wing tip. With recessed pickups (Figure 4), the 
reference manifold is fed through the normally-open 
side of the solenoid valve. Thus during calibration, the 
same pressure the transducer is experiencing on the 
surface of the wing tip, can be fed through to the 
back side of the transducer. For the remote installation 
(Figure 5), the solenoid valves are installed in the 
sensing lines so that when the valve closes, it will 
block the pressure from the bottom surface and feed 
the pressure from the upper surface to the sensing ports 
of both the upper transducer and the lower transducer, 
producing a zero /\p point. 

Due to the complexity and as yet unproved reliabil- 
ity of this type of system, we decided to install the zero 
A\p valves only in the critical wing-pressure areas of 
the F102A. However, benefiting from past experience, 
we went one step further on the F106A and installed 
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Figure 7. Bridge-balance boxes were redesigned to 
make chassis units plug in. 


zero /\p valves on all 130 wing-pressure points. It 
was not necessary to have any valve installation on the 
fin, because with zero angle of sideslip a differential 
pressure of zero would be experienced on most of the 
fin. 


Instrumentation of the Large-Tail FI02A. 


The airplane which we have described was the small- 
tail F102A. A second F102A load-test aircraft with a 
large tail, had pressure instrumentation on the tail 
only, and one tape recorder. The electrical power of 
this airplane was a source of considerable grief. 

Approximately the same instrumentation system was 
installed on this large-tailed aircraft as on the small 
except that oscillators were of the vertical type; fila- 
ments used 28v dc instead of the 6v ac; and much 
noise and spurious signal were observed on the 3.9, 
5.4 and 7.35 kc oscillators. 

We soon discovered that the 28v from the ship’s 
d-c system had a 1.5v a-c ripple component through 
the audio band of 4.0 to 8.0 kc. We resolved this prob- 
lem by installing an alkaline battery in the filament 
system. The battery is on the line charging when the 
“Master Record” switch was off. When this switch 
is turned on to operate the tape recorder, the ship's 
power is cut off and the battery takes over alone. Five 
seconds are required to stabilize the oscillators after 
changing to the battery. No noise or spurious signals 
are experienced after that. 

Another problem experienced on this large-tailed 
aircraft was in the oscillator packages. These were 
universal-type packages designed to hold several types 
of subcarrier oscillators and amplifiers interchange- 
ably. From strain-gage oscillator experience, we knew 
this package had shortcomings: the wiring inside the 
package was primarily a printed circuit. This caused 
instability of SCO levels, poor audio grounds, and ex- 
cessive Capacitive reactance. It was necessary to re- 
move all printed circuits and rewire 14 packages. All 
design changes found necessary by Convair have been 
now incorporated by the vendor. 
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Figure 8. Oscillators were preaged for 200 hours 
— but not exactly like this! 


Preflight Changes 

At the beginning of the program, we started with a 
36-hour count-down before the‘ scheduled flight. The 
preflight then consisted of three parts. First, ready 
aircraft instrumentation for preflight; ie., complete 
necessary calibrations and replace any inoperable equip- 
ment. Second, align all systems, setting center-frequen- 
cies and sensitivities of subcarrier oscillators. Third, 
record calibration tape and make the last minute ad- 
justments. 

At the end of the program, as is often the case, we 
found that we could do things differently than origin- 
ally planned. The equipment proved more reliable 
than we had surmised. For example, we found while 
aging the oscillators through normal usage, that this 
type of SCO was most likely to fail during the first 
100 hours of operation (Figure 8); after that they 
will operate satisfactorily for many hundred of hours 
more. Thus, at the start of the program, we kept pow- 
er on the oscillators as long as possible. Later, when 
failures became fewer, power was put on only when 
necessary for system warm-up and operation 


FINAL PREFLIGHT METHOD 


The following part of this article (continuing into 
next month’s ISAJ) retells the story of the actual pre- 
flight preparation for a flight-loads test flight of the 
F102A, as now conducted by Convair. 

Since most tests are flown at relatively-low altitudes, 
flights normally are scheduled for 7:00 a.m. Assuming 
that we are preparing for a 7:00 a.m. flight, we will 
set up our countdown accordingly. 

It is necessary to have 24 hours lead time to prepare 
for a flight. The instrumentation engineers check 
to see that all work and calibrations are going to be 
completed by the end of the first shift on that day. 
With the calibrations completed, all instrument power 
is turned on. After a two-hour warm-up, a test tape is 
recorded (only if we have not flown the previous day ). 
This tape is played back in the ground station to see 
that everything is operating properly. 
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6:00 p.m. 

Test-tape “squawks” are written up and corrective 
action begun and completed in the six hours until mid- 
night. If there are no squawks, power is turned on, 
allowing the technicians to go methodically about their 
preflight. Of course, if many squawks are found, time 
is at a premium. This time is used also for the more 
or less routine portion of the preflight: loading the 
photopanel, running the airspeed checks, preflighting 
the RF portion of the telemeter system, and checking 
the manifold system for leak rate. 

Leak-rate Checks. The leak-rate specification of the 
manifold system must be met before each flight. The 
leak must be less than 0.1 psi in 10 minutes for the 
entire upper and lower surface system. 

The maximum permissible leak rate was determined 
in the laboratory with the following considerations: 
1. The most critical condition is that the leak would 
occur immediately adjacent to one pressure pickup. 
2. An excessive leak rate is most critical during ground 
calibrations; an apparent drop at the leak source due 
to the existing flow would be the same as a change 
in sensitivity due to the zero-shift phenomena. 3. With 
consideration of the aircraft system volume versus the 
laboratory system volume, the lab leak rate was con- 
verted to a psi drop per ten minutes, with the manifold 
system capped to provide a given external volume at 
a given pressure. This spec was easy to maintain when 
proper plumbing techniques were used in assembling 
the manifold system. 


1:00 a.m. 


Power is turned on for flight. 


3:00 a.m. 

Pressure-calibration test-tapes are recorded, always 
consisting of two pressure points. It is desirable to have 
calibration tapes at both ends of the flight. The post- 
flight tape always consists of 11 pressure points. The 
two-point tape is always run as the preflight because: 
1. the two point is easier to review in the ground 
station; and 2. it requires less time to run a repeat 
tape if malfunctions are observed on the first. 

Reviewing Tapes. Three tapes, one from each record- 
er, are separately put on the playback unit. Outputs 
are observed on two discriminator meters: the input 
level and the frequency-deviation meters. These are the 
tapes used to align the sensitivities of the analog com- 
puter. 

At this part of the preflight, there is still enough 
“cushion time” to record a second tape if discrepancies 
are found. It is important to review the preflight tapes 
and get all the squawks to the technicians on the air- 
craft. They can then resolve the malfunctions, or find 
them to be acceptable for flight. 

If everything is found to be operating properly, 
it is normal procedure to review the tapes again noting 
the output of the band-pass filters on an oscilloscope 
for a second check of level-setting and waveform. Levels 
can be set at two places: the individual SCO levels 
are set at the oscillator, and the composite voltage 
levels are set at the input to the tape-recorder amplifier. 
Levels out of the oscillators can be excessively high 


and composite level normal. A strong third harmonic 
is formed beating with another SCO channel to the 
input of the tape recorder. The discriminators would 
still indicate what appear to be stable and proper levels. 
As personnel became experienced with audio tech- 
niques, this was not a frequent fault. 

The time required to check these tapes with ap- 
proximately 300 functions is about 30 minutes. 

Trouble. If a function is located in a mandatory 
wing area (Figure 6) (forward or aft third of a 
chord), it is necessary to put in an oscillator which 
has been removed from one of the non-mandatory 
functions. This oscillator is replaced with a cold oscil- 
lator out of stock. The tape status then would indicate 
that the post-flight calibration is the only valid calibra- 
tion for the non-mandatory function. 

If it is necessary to record a second preflight tape, 
the first preflight tape is erased. Only the tape with 
the malfunctions is repeated. The other tapes would 
still be valid. 

We want preflight calibration tapes recorded as 
closely as possible to flight time, for validity purposes, 
and still maintain a near-perfect average for getting 
flights off, on time. 

Where is the Trouble? One of the most difficult 
tasks in reviewing a tape is to tell whether the fault 
is in the aircraft, in the ground station, or in the 
tape itself. Many of the common malfunctions in the 
aircraft will read the same as a malfunction in the 
ground-station equipment. Should we have, for in- 
stance, a malfunction on the 3.0 kc oscillator on track 
one, we would check out the 3.0 kc on track two. If we 
find this 3.0 kc also malfunctioning, we would stop 
looking at other frequencies and go through the entire 
tape to see if the 3.0 kc’s are malfunctioning on every 
track. If so, we would conclude that this malfunction 
was in the playback equipment. 

Standard Tape. To prepare the ground station “quick 
look,” we use what we call a “standard tape.” It per- 
mits us to match our Edwards ground station with 
the San Diego station as to discriminator levels, bal- 
ance conditions and station noise. Therefore, any de- 
parture in performance of the calibration tape from 
the standard must be considered a tape or aircraft 
problem. 

On several occasions, levels fluctuated 
throughout the entire tape, at a regular but low fre- 
quency. After much experimenting, we duplicated this 
malfunction by placing a roll of tape in the magnetic 
field on top of an electronic test cart. 

Another malfunction difficult to diagnose was severe 
amplitude modulation on the outside tape tracks. This 
was caused by stretching of the outer edges of the 
tape due to improper storage or handling. 

Another time we had a tape with severe amplitude 
modulation on the last six tracks. This was duplicated 
by erasing the tape on one side only. It appears that 
with our 1-3/4” tape, the degausser erases approxi- 
mately nine tracks and no more. 


severely 


Editor’s Note; Part II of this article, completing the story 
of a typical test flight, will appear in the May ISA Journal. 
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Figure |. Progressive steps in welding a beryllium-copper pressure bellows. 


Metal Joining in Instrument Repair 


Although welding, brazing and soldering are used in every instrument 
shop, only a little of the savings in time and money possible through 
skilled metals-joining actually is realized by most instrument service- 
men. Why? Frankly, many of them aren’t up to date on the latest 
techniques and materials. This second article in our exclusive ISAJ se 
ries discusses hard-to-join metals like aluminum and beryllium copper. 


by L. D. Richardson 
Assistant Vice President 
Eutectic Welding Alloys Corvoration 


Flushing, New York 


Joining Beryllium-Copper 


One of the toughest metals-joining jobs in the instru- 
ment shop is the repair of the paper-thin beryllium- 
copper bellows that are so widely used as pressure 
elements (filled-system thermometers, pressure gages) 
and as flexible seals (liquid level floats, etc.). Also, 
many springs, “spider” washers and clips of beryllium 
copper are used in instruments for tension, wear re- 
sistance and high electrical conductivity. However, 
beryllium-copper is hard to join: it forms very re- 
fractory oxides even at room temperature; joining tem- 
peratures will anneal its heat treatment, causing serious 
loss in its spring properties and affecting its calibration 
as a measuring element. Recommended for joining 
beryllium copper is a fast-wetting, low-bonding-temper- 
ature alloy such as EutecRod 199 (427°F) which will 
prevent any noticeable annealing. (Figure 1). 
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Filling Worn Holes 


Often a plain or threaded hole becomes worn or 
elongated. In a machine shop, the common practice is 
to pull the shaft out, rebore the hole, and use a larger 
shaft. However, instruments parts generally are too 
delicate for that. The only solution is to fill the hole 
and then rebore to the right size. Trying to fill the over- 
sized hole with brazing material or solder is difficult as 
the filler rolls out the other side as fast as applied. It 
is easier to “slug” by inserting a rod, shaft, or even a 
piece of welding rod, into the hole. Welding with 
EutecRod 1801 —of high strength yet low bonding- 
temperature — fills the gap remaining around the rod. 
Then the rod is cut off flush, and the right size hole 
bored and tapped. 


Often an instrument part must be soldered or brazed, 
but it is mandatory that the filler rod does not flow 
to a certain area. Since this type of alloy operates by 
capillary attraction, it is often impossible for the in- 
strumentman to prevent its flow to unwanted areas. 
You can lick this problem by painting a paste on the 
area which must be protected from solder or weld flow 
(Eutec-Anti-Capillary Compound). The filler rod will 
then flow up to but not cross the paste. The paste can 
readily be removed later by brushing or washing. 
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Figure 2. This tiny capacitor, made of thin 52ST 
aluminum, was assembled without distortion by 
low-temperature surface-alloying techniques. Wa- 
ter-diluted flux was brushed over joints. One six- 
teenth inch of rod was flowed into joints by in- 
duction heating. 


Joining Instrument Housings 


Many instruments have housings of steel, brass, cop- 
per, or aluminum. Often such housings are hermetically 
sealed, especially where sensing devices must react to 
minute changes of temperature or pressure. When re- 
paired, and after the assembly has been installed, the 
cover plate must be sealed to the housing to allow 
evacuation. This requires perfect gas-tight joining: 





Figure 3. Eleven thin, curved, aluminum parts are 
easily fabricated by proper joining materials and 
methods into this complex tube housing for an 
X-ray instrument. 


corrosive flux must not be trapped inside. This opera- 
tion is best done with EutecRod 154 and EutecSol® 808 
flux, which is completely noncorrosive, eliminating cor- 
rosion or fungus growth, yet highly active so that a 
perfect bond results. Housings of silver-coated steel 
are normally a serious problem to join because conven- 
tional solder, when molten, absorbs the silver plate, 
leaving the steel exposed. The result is a poor bond, 
since noncorrosive fluxes will not wet steel. However, 
EutecRod 154 will not absorb the silver and this prob- 
lem cannot exist. 


Joining Aluminum 

Aluminum is today, and rightly so, a very popular 
metal for instrument cases, housings and parts. But it 
is a difficult metal to rejoin when broken. Aluminum 
housings are easily repaired with EutecRod 190, which 
flows at far below the melting temperature of alumi- 
num, yet produces joints stronger than the almuinum 
itself. Its low application temperature takes the skill 
out of aluminum joining, making it possible for any 
mechanic who can braze or solder to repair broken 
aluminum parts (Figures 2 and 3). Aluminum housings 
are easily sealed with AluTin 51, which flows on alumi- 
num as readily as ordinary solder flows on copper. This 
is a flux-cored solder-type alloy so versatile that it bonds 
to practically all metals, and is cored with an organic- 
type flux which chars upon application, resulting in 
virtually no corrosion (Figure 4). 


Use of Chill Bars and Heat Sinks 

Often instrument repair requires such delicate treat- 
ment that virtually no heat whatever can be tolerated. 
For example, with bi-metals such as thermostats, safety 
plugs, etc. amy heat is critical. Also, when you want 
to repair an instrument without disassembling and re- 
moving its delicate parts, and where the heat of joining 
might damage other parts, you must hold heat at mini- 
mum. Chill bars and heat sinks often are the answer. 
Large sections of copper are shaped and fitted to studs, 
tubes or contours of the parts to be joined; these heat 
sinks conduct heat away from the part and so avoid 
heat damage. 


Joining of Tubing and Instrument Lines 

An almost universal use of metal joining in instru- 
mentation is for tubing, such as lines to absolute and 
differential pressure transmitters, panel boards, and 
a myriad of other instruments. Copper tubing is by far 
the most extensively used. Here the problem is to mini- 
mize heat damage, particularly scaling and oxidation 
inside the tubing. Also, it often is necessary that flux 
does not enter the tubing. EutecRod 1804 has high 
physical properties and ductility, yet is readily applied 
to copper without a flux, at such low heat that a mini- 
mum of contamination occurs inside the tubing. It is 
widely used for instrument lines because its flow and 
denseness insure leak tightness. (Figure 5). 

When column strength is required in copper tubing, 
such as where a series of tubes are paralled closely to- 
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Figure 4. Hermetically-sealed aluminum case is 
joined to its base without damage to glass in- 
sulators, or introduction of corrosive flux inside. 


gether and rigidity is required, hard-drawn tubing gen- 
erally is used rather than annealed tubing. Here, choice 
of a joining alloy is restricted since the higher the 
temperature the joining alloy requires, the greater the 
annealing which results. EutecRod 157 gives the high- 
est possible strength with the lowest possible annealing 
because it is applied at only 430°F yet has five times 
the strength of solder. 


Joining Flexible Cables and Braided Wire 


Flexible cables are widely used in instrumentation. 
When instrument repairmen join flexible cable they 
invariably experience difficulty. Excessive capillarity of 
the joining alloy causes it to flow far beyond the actual 
joint, which results in a rigid cable for too long a dis- 
tance. This is avoided by holding the cable in a vertical 
position with the end which is to be bonded downward. 
This end then is tinned with the desired filler rod. The 
force of gravity will prevent the alloy from traveling 
up the cable and will cause the alloy to sag at its end. 
Next, allow the alloy to solidify, which coats the cable 
end. It is then touched to the other member; a small 
amount of heat will plasticize this coated area to the 
other member without the alloy traveling along the 
cable and causing rigidity. 

Common to electronic instruments are conductors 
insulated with polystyrene plastic and shielded with 
braided wire. The shield must be connected at various 
locations to a ground potential. The repairman usually 
takes a pick and pulls out the conductor, which is 
joined to a terminal. The braided wire shield is peeled 
back and joined to ground. But too much heat on the 
braided wire will melt and deform the insulation and 
short the conductor to shield. Even worse, if the in- 
sulation is only partly melted and the space between 
the conductor and shielding is lowered, this often al- 
lows leakage or eddy currents, upsetting values. These 
eddy currents do not show up on an ohmmeter. The 
answer to this problem is to pre-tin the shielding with 
a very-low-melting alloy before joining, and then join 
quickly with a hot iron. If they are not pre-tinned, more 
heat is required on the shieiding, increasing the danger 
of damaging the insulation. 

Another solution to avoid such damage is the usage 
of Form-A-Jig®. This is a plastic cement which does 




















Figure 5. Chief 
problem in joining 
instrument piping 
made of copper is 
to avoid internal 
scaling which 
might break loose 
to plug orifices or 
create friction in 
delicate moving 
parts. 


not deform under heat and can be formed easily to 
any contour to shield that area from heat. And it is 
often helpful to hold parts in alignment during weld- 
ing, brazing, or soldering. 


Ultrasonic Soldering 


At the present time, ultrasonic joining has been con- 
fined mainly to production soldering, and rarely used 
in instrument maintenance. However, it may offer some 
advantages to the instrument repairman now that table- 
top ultrasonic transducers are available. These units 
are plugged into a 115-volt outlet and tuned to fre- 
quency. The gun is focused on the part to be soldered 
and all oxides are broken up by high-frequency os- 
cillations: no flux is required. EutecRods 157, 154 and 
199 perform well in ultrasonic soldering, and will read- 
ily bond not only to metal, but to porcelain fittings, 
wood and glass as well. 

There is much more to instrument repair than i could 
bring out in these two brief articles. The instrument 
repairman must work with the skill and dexterity of 
a surgeon to keep industrial production at full capacity. 
I hope the foregoing suggestions will help you to solve 
some of your many metal-joining problems and in 
making your job easier. 





Figure 6. Brass grounding terminal is here joined 
to black anodized aluminum with EutecRod 153 
in repair of gasoline weighing and recording in- 
strument part. On test after |8-hour salt-spray, 
ground terminal failed before joint broke. 










THE FIELD OF INSTRUMENTATION 
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All Aluminum. Believed the first 
instrument panel to be fabricated 
completely of aluminum is this 
supervisory DataCenter in the 
new General Offices Building of 
Reynolds Metals Company, Rich- 
mond, Va. A single building engi- 
neer can read temperature, hu- 
midity and pressure throughout 
the building, check on perform- 
ance, remotely adjust, or start 
and stop any part of the air-con- 
ditioning plant. Colored cases and 
flow diagrams appear particularly 
handsome against the polished 
silvery metal. 
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Feeding Giant Brains. A major contribu- 
tion toward nation-wide data systems is 
this new Western Electric transmitter, 
which permits sending business data over 
standard Bell Telephone circuits to cen- 
tralized data-processing offices. Financial, 
payroll, inventory, order, etc., data can be 
sent to a “giant brain’’ at a Company's 
headquarters, either manually by num- 
bered push buttons, or automatically by 
Ww inserting punched cards (see photo). 





Mm Big Noise—100 million times louder than 
rush hour traffic, is produced by this new 
noise generator, made by Avco Research, 
Wilmington, Mass. It simulates the noise 
of mighty rocket engines, so that critical 
instrument components for Titan and Min- 
uteman ICBM nose cones can be fully 
tested under operating conditions. Test 
component is placed in progressive-wave 
tube between generator and sound-absorb- 
ing packing. (See arrow) 
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Instrumentation for Amateurs. (Radio Amateurs, 
that is.) This new great-circle map shows the 
radio ham which way his rotatable antenna is 
pointing, by projecting through the translucent 
screen a brilliant, 10-degree wide wedge of light. 
Indicator is designed by Hy-Gain Antenna Prod- 
ucts Co.; screen is made of Eastman Tenite plas- 
tic. 
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Jupiter’s Heading— is being aligned by in- 
strumentman standing at base of the migh- 
ty missile just before its firing. The Perkin- 
Elmer theodolite he is using sets azimuth 
angle of the ABMA guidance system—crit- 
ical factor in the missile’s programed tra- 
jectory. P-E’s precision theodolite is capa- 
ble of detecting angles subtended by a 
dime one mile away! It’s got to be accu- 
rate, for the setting is irrevocable once 
feces t | “so missile is launched. Missile blast com- 
ew oe WV pletely destroys all this equipment 
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New Discoveries—in electrostrictive ce- 
ramics yield this exceptionally simple, in- 
expensive readout for electrical instrument 
systems. When electrical signal is applied 
across ceramic, it contracts proportionally 
(right) forcing fluid up an indicating glass 
tube. New ceramic, product of the Mullen- 
bach Division, Electric Machinery Co., Los 
Angeles, contains barium titanate and can 
be cast into sheets a few thousandths of 
an inch thick. Ceramic cells are extremely 
sensitive to voltage change, and so smali 
as to be ideal as miniature indicating read- 
outs for any variable expressible elec- 
trically. 











April 1959, Vol. 6, No. 4 55 














56 





Author Pink guides you through the steps you must take in applying compu- 


ters to the control of your processes, and clearly illustrates three basic methods 


of computer control by applying them to three typical petro-chemical processes. 


Three Ways to Use 


Computers in Process Control .. . 


]. As a performance guide to human operators 





2. As “feedforward” predicting control 


3. As “feedback” closed-loop control 


John F. Pink (Member of ISA) 
Senior Engineer 
Southwestern Industrial Electronics Company 
Houston, Texas 


WITH THE USE of computers for industrial process 
control still in its early formative stages, each new 
application method and each new pilot installation has 
very important influences on future progress. Two 
general approaches to computer control are available: 
through digital computers and through analog com- 
puters. 

By “digital computer” in this article, is meant those 
types currently proposed for process control, having 
programable functions, storage and logic circuits, and 
analog-digital converters. First discussed are the four 
steps the control engineer must take in applying com- 
puter control to his processes; second, three ways are 
illustrated in which analog computers can be applied 
to typical chemical and refinery processes. 


STEPS TOWARD COMPUTER CONTROL 
OF A PROCESS 


Since process control by computer is a new field, 
it is well to first set forth clearly a general approach 
to computer control for an entire plant. It seems logical 
to divide these activities into four steps: 

1. determine the characteristics of the process, par- 
ticularly dynamic and yield data; 

2. select and install in-process computer control; 

3. re-assess the data-logging requirements and install 
the minimum equipment for record keeping; 





4. program and operate the entire plant with a digital 
computer by augmenting or replacing the existing ac- 
counting machine installation. 


These individual steps are discussed in detail below. 


Step |: Determine Process Characteristics 

We do not know enough about many chemical pro- 
cesses to be able to reduce their optimum operation 
to mathematical formulas. The dynamics of our pro- 
cesses often-times are unknown. Unfortunately, those 
processes with the greatest potential for economically 
justifying computer control, usually are those that we 
least understand dynamically. 

So, our first step is to determine the characteristics of 
the process. This can be done by dynamic response tests 
using equipment currently available, or by a temporary 
installation of a digital computer. This determination 
also involves use of process analyzers for monitoring. 
Such process tests will provide valuable side benefits 
other than basic data: equipment conditions will be 
discovered such as scale and leaks, or a desirable rear- 
rangement of instruments. However, in many processes, 
such as fractionation, we already know enough to enable 
application of optimizing computer control. 

Step 2: Select Local Optimizing Controls 

My concept of this step departs somewhat from that 
in the current literature. It is proposed that special-pur- 
pose analog computers be installed at the process, close 
by the transmitters and control valves, where the compu- 
ter can perform those computations required for most 
efficient operation of the process. 

There are many reasons why the analog computer is 
so well suited to this job: 
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a. Continuous output. Operation of final-control ele- 
ments requires continuous analog signals. No expensive 
conversion—analog-to-digital, and digital-to-analog—is 
required with an analog computer. 

b. Extreme reliability. Analog computers can be con- 
structed entirely of passive and solid-state devices (mag- 
amps and diodes) such that expected maintenance-free 
life will exced 100,000 hours ( Figure 1). 

c. Explosion-proof construction. There are no open 
or moving contacts, high voltages, vacuum tubes, or 
large heat dissipations. Servo-operated slidewires, com- 
monly used for multiplication, etc., are replaced. 

d. Accuracy. The accuracy of an analog computer 
usually will match that of the measuring equipment, 
which is quite acceptable. And there are circuit tech- 
niques that can reduce the direct errors of an analog 
computer. 

e. Low cost. Figure 2 compares the relative cost of 
the analog computer to those of a digital, based on the 
number of points required for process optimization. 
The first cost of a digital computer is upward of 
$100,000; that of an analog computer, $5000 and up. 
It is reasonable to anticipate that 20 or fewer variables 
will be required to optimize the average process. The 
expected cost for a 20-variable analog computer is about 
$37,000. Thus, more than four 20-point processes can 
be optimized with the analog approach before the total 
costs exceed: those for a digital computer! 

f. Relative simplicity. With special-purpose compu- 
ters, the function of the computer is installed by its 
manufacturer, and the many hours usually spent for setup 
are avoided. Too, the analog computer is more easily 
understood by mechanics. 

g. Computer experience. The analog computer offers 
an inexpensive way for plant personnel to gain ex- 
perience with computer control of plant processes. 

Although it would seem from the above that the 
analog computer is ideal for process control, it is 
desirable that certain computations be done with digi- 
tal equipment in the computer: there are advantages 
in both techniques. 


Step 3: Data-Logging Requirements 

By optimizing processes in the field (with an analog 
computer), it becomes unnecessary to transmit many 
of the process variables to the logger. The display of 
data for any supervisory control would be reduced to 
the essential, significant items; and it would be useful 
before the equipment of step 4 was installed, or during 
shutdown of that computer. 
Step 4: Program and Operation of Overall Plant 
Computer 

In this step, an overall plant operational computer is 
added that receives: 

a. customers’ orders together with their priorities, 

b. maintenance requirements for equipment, 

c. all cost data, 

d. production-rate data from the processes. 

With these data, this unit would: 

a. compute the desired scheduling of production, 

b. schedule shutdown of equipment for maintenance, 
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Figure |. Typical of the high-reliability, solid-state 
analog computers specifically designed for indus- 
trial control, and now in use, is this SIE Process 
Computer. 
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NUMBER OF VARIABLES 
USED IN THE COMPUTER 








—Costs include transducers and controlled ele- 
ments. 

—Digital curve applies to any number of pro- 
cesses. 

—Analog curve (solid) applies to one process 
only. But since most processes involve less than 
20 variables, the cost of separate 20-variable 
analog computers applied to separate processes 
is shown by dashed line. 








Figure 2. Costs of digital and analog computers 
for process control are compared in this graph. 
When less than about 50 points are measured, the 
analog type may be less expensive. 
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Figure 3. A process computer applied as an "Op- 
erational Aid on a fractionator. It measures sev- 
eral key process variables, calculates how closely 
they correspond to theoretical optimums, and dis- 
ie 8 a single "performance index'' to guide the 
uman operator in adjusting controller set-points. 
The computer does not control directly. 


c. continuously compute the cost per unit of product 
and indicate process trends, 


d. indicate trend of product sales, and based on the 
profits ratio, indicate where expansion is required. 


There are many reasons for the choice of a digital 
computer for this function: it is highly accurate; there 
is no limitation on complexity, it is easy to alter a pro- 
gram, easy to expand; and most plants already have a 
digital computer for accounting. 

Thus, for automation of a chemical plant or refinery, 
there are distinct places of application for both analog 
and digital computers. 


THREE USES OF ANALOG COMPUTERS IN 
PROCESS CONTROL 


The many uses for computer in-process control fall 
under three general headings: 


1. Operational aids 
2. Feedforward optimizing control 


3. Feedback optimizing control 


1. Operational Aids 


Occasions arise almost hourly in any chemical pro- 
cess where the human operators must decide the direc- 
tion and amount of controller set-point adjustment to 
counter-act changes in an independent variable. Here, 
the operator must use his own judgment, based on his 
experience. Efficiency would be greatly improved if the 
Operator were given an aid which reduced to a single 
index the many variables he must consider. 
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Figure 4. A process computer applied to "feed- 
forward" control of a fractionator. It measures 
input composition and flow rate and, from equa- 
tions optimally relating input to other controlled 
variables, predicts their optimum values and feeds 
forward set-point adjusting signals to their con- 
trollers, thus producing maximum performance. 


Figure 3 shows an example of an operational aid 
computer which calculates and displays a “performance 
index” for a fractionator. The overhead is a mixture 
of vapor and gas with some entrainment. So total yield 
cannot be measured accurately by a vapor-line flow- 
meter, but must be obtained by adding all product 
flows. This actual yield is ratioed with the theoretical 
yield, which here is measured as the product of feed 
analysis and flow rate. This ratio indicates the fractiona- 
tor performance, which the operator attempts to main- 
tain as high as possible. This index will respond to 
sudden feed changes, and will indicate the need for 
alteration of the set-points of column controllers. It is 
assumed that the column is designed with sufficient 
plates to enable us to maintain the product purity level. 
However, where this is doubtful, the input analyzer 
can be time shared with the output to measure output 
product purity as well as input composition. With this 
additional information, the reflux rate could be con- 
trolled to maintain constant product purity. The per- 
formance index would then be significant. 


Optimizing Process Control with Computers 


Today, the greatest justification for computer con- 
trol of processes lies in the optimizing of processes. The 
computer obtains data from transducers and operates 
upon this information according to known relationships. 
Equations relating the optimum value for each controlled 
variable to other measured variables must be simulated 
and solved simultaneously to obtain optimum settings. 
These computer outputs then reposition the set-points 
of controllers, assuring the best performance of the 
process. 
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There are two ways to apply a computer for process 
optimizing: the “feedforward” and the “feedback”. 

In feedforward computer control, the computer meas- 
ures input changes, predicts the optimum process opera- 
tion, and feeds forward set-point-adjusting signals to 
downstream process-variable controllers. Thus it delivers 
the desired output at the desired rate, although no 
measurement of this output is made (that is, “feed- 
forward” is not closed-loop control). Feedforward con- 
trol is advantageous for processes with inherent sta- 
bility or long time-constants. 

On the other hand, in feedback computer control, 
the computer measures process output variables, and 
together with other information, compares actual output 
performance with the theoretical optimum, and feeds 
back set-point-adjusting signals to upstream process 
variable-controllers so as to maintain optimum process 
performance (that is, true, negative-feedback, closed- 
loop control). 


2. Feedforward Optimizing Control 


An example of the feedforward type of computation 
is shown in Figure 4. A distillation columa is con- 
trolled in the usual fashion*, except that a computer has 
been placed in the input feed to analyze its composition. 
It is well known that the principle causes of off-standard 
performance in a fractionating column are changes in 
its feed rate and composition. In fact, information relat- 
ing output to input-feed composition for particular 
product purity levels, as shown in the graph of Figure 5, 
can usually be plotted. If these feed-composition changes 
are measured, the output from the column can be main- 
tained by adjustment of the process variables according 
to known relations. Here, the reflux ratio and the re- 
boiler temperature are adjusted according to the curves 
which are simulated in the computer. In this case, pre- 
vious experiments determined the relationships between 
T, and feed composition, and Ts and feed composition, 
for constant purity output. 

Note also that the feed analysis need not be a con- 
tinuous measurement, but may be periodic as provided 
by chromatographic analyzers. A memory circuit in the 
computer stores the information, making it available 
as needed. However, modulation of the controller set- 
point occurs continuously. 

The distillation column control of Figure 4 illustrates 
the value of the feedforward principle, since the time 
constant of the column is so great that feedback control 
would have to be indirect. Other processes suited to 
the feedforward technique are batch processes, and re- 
actions where it is not practical to measure the output 
because of the type of measurement or the inaccessibility 
of the stream for measurement. 

In this application, input composition changes will 
immediately be registered by the computer. Of course, 
it is not desirable to alter the set-point of TC1 and TC2 
until a time interval has elapsed. This time interval 
can be set into the computer, and it can be set at 
different intervals for different outputs. Note that this 


2 Superior numbers refer to similarly numbered references at 


( the end 
of this article 
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Figure 5. These graphs show how the top and 
bottom tower temperatures T, and T. (Figure 4) 
that will produce 99% purity of output are related 
to the input composition X;. The feedforward 
computer simulates these curves. 
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Figure 6. A process computer applied to ‘feed- 
back" control of a catalytic reactor. Computer 
measures catalyst temperatures and by direct 
negative feedback (closed-loop) operation of the 
process control valves, maximizes product yield and 
quality and minimizes cost per ton. 


control system is designed to trim the set-points of 
standard control instruments, and so to obtain the last 
few percent in process yield, rather than to act as a 
primary control system. 


3. Feedback Optimizing Control 


The feedback technique is applicable to processes 
where the interrelationship of variables is complex and 
che process outputs can be analyzed to determine the 
setting of controlled variables that will maintain opti- 
mum output. An example of this technique is the 
catalytic reaction of Figure 6. Gases introduced into this 
catalytic reactor combine to form a vapor of the desired 
product, leaving an excess of one gas. The catalyst 
operates exothermally, and is depleted with use, es- 
pecially at higher temperatures. The temperature at a 
point in the catalyst is indicative of the amount of gas 
being reacted. A bypass around the reactor allows cool- 
ing of the catalyst bed. It is practical to modulate the 


59 








60 
































6 CATALYST 
2 | i. 
e z1 # 
er a id C. 
” ~ / 
a o | 
z S J 
> A. o@ PRODUCTION 
oO . ©. e+ , . +. + +. hF 

TEMPERATURE OF YIELD TON/HOUR 

CATALYST BED 

- si 
e | 
a 4 a - 
e 4 B. x a 

4 “| D. 
: : 

WwW 

a T T T T T T a T T T T T t 
ra 

TEMPERATURE OF YIELD TON/ HOUR 

CATALYST BED 

cost / ton = catalyst cost + production cost 

cost =f (t) +f (gas) +K 
Where: t = temperature of catalyst bed 
c = product cost / ton 
K = fixed charges 
f © = function of 











Figure 7. These are the yield and quality-vs-cost 
relations of the reactor of Figure 6 that dis feed- 
back computer simulates and solves for optimum 
control. 


gas feed valves, the bypass valve, or the product take- 
off rate. 
Computer Control Can Cut Costs. The objective here 
is to produce quality product at minimum cost per ton. 
Control of the catalyst-bed temperature will require by- 
passing of gas, but doing so reduces the quantity of 
product from the process. On the other hand, the prod- 
uct cost per ton increases rapidly at high operating 
temperatures because of rapid catalyst consumption and 
higher down-time costs for replenishment. These non- 
linear relationships are plotted in Figure 7. We see that 
unit product cost is a function of catalyst temperature 
as well as rate of gas feed. This equation can be differ- 
entiated with respect to these two basic control variables. 
The final picture of cost per ton appears in Figure 7c. 
By tracing a point through these graphs, the correspond- 
ing catalyst cost can be plotted together with the pro- 
duction cost. The minimum total cost per ton is then 
the point of intersection. If the parameters remain 
constant, all controller set-points could be fixed. They 
do not, and this point may vary. Hence, equations are 
formulated in the computer which relate these para- 
meters. These equations then are combined and solved 
using the two basic variables—temperature and feed 
rate. Values for input gas-ratio, bypass ratio, and output 
flow-rate then can be obtained from the computer to 
maintain optimum product cost. Of course, such a pro- 
cess could be set up so that a certain constant flow rate 
of product was maintained, and the optimum arrange- 
ment could be computed for lowest cost per ton under 
these conditions . The techniques used in this example 
can be applied to many processes’. 


Integrated Computer Processes 


Another potential use of a computer is to consider 
incorporating it into the original mechanical design of 
a process; thus, many new process configurations can 
be conceived. Possibly, some process operations can be 
eliminated merely by carrying on certain reactions to 
predicted degrees of completion, as called for by the 
computer; intermediate reactions or storage vessels might 
thus be avoided. Or, in other applications, the need for 
carrying out reactions in an overabundance of one 
component will be eliminated, and the equipment re- 
quired to separate the product from the unreacted com- 
ponent will be unecessary. Possibly, too, extremely 
nonlinear process reactions could be controlled easily 
and efficiently by incorporating a simulation of the 
process in the control loop, such that linear control in- 
struments could be used. 

Then, there are reactions that never have been car- 
ried on outside the laboratory because of the difficulty 
of control, but which now become practical with in- 
process computation. For example, a pipeline reactor 
requires continuous monitoring and control for steady, 
efficient, operation. In a plant, such processes will rely 
upon the dependability of the computer. 

Modern analog computers warrant this kind of re- 
liance: their construction provides reliability almost 
equal to that of the process equipment itself. The low- 
performance electronic components, such as vacuum 
tubes, relay contacts, and servo-slidewires have been 
eliminated in the latest computer designs. Their func- 
tion has been replaced by magnetic amplifiers and 
diodes, or special transistor circuits. The slidewires 
have been replaced in their multiplying and dividing 
functions by logarithmic techniques: the incoming signal 
is converted to its logarithm, to which other signals can 
be added (for multiplication) or subtracted (for divi- 
sion). Such a system is completely static and inherently 
suitable for explosion-proof areas. No maintenance is 
required for the life of the magnetic amplifiers. The 
drift is insignificant. 


WHAT NEXT? 


The next steps toward improved automatic control 
are: 1. analyze existing processes to see if the computa- 
tion of measured variables would enable optimization 
of the process for maximum yield of the product; 2. in- 
spect new process expansions for the potential applica- 
tion of in-process computers. 

These procedures will start you toward computer 
control of any plant. And when you have gained ex- 
perience with one or two units, you will find many 
other excellent potential applications beckoning. 
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progress in 


INSTRUMENTATION 


The 14th Annual ISA Instrument Automation Con- 
ference and Exhibit will scan the world-wide field of 
instrumentation. Theme of the conference, which will 
be in Chicago, September 20-25, is “World Progress in 
Instrumentation.” Carrying out this theme is a full-day 
of sessions presented by the International Federation of 
Automatic Control (IFAC) devoted to instrumentation 
progress in Great Britain, Japan, the Scandanavian 
countries and continental Europe. Experts from these 
countries will present technical papers. 

Keynoting the IFAC sessions will be Dr. C. J. D. M. 
Verhagen of Delft, The Netherlands. He will speak on 
highlights in instrumentation in Europe during 1959. 
Dr. Verhagen will also act as IFAC liaison with the 
overseas experts who will speak at the conference. 


Control by Computer 

Emphasis of the Chicago Show will focus on the most 
crucial subject in instrumentation today: computers for 
control. Five different sessions or workshops will fea- 
ture papers or discussions on computers. 

The Data Handling Workshop will have a technical 
session on “Linear Control Theory and Its Applications.” 
Discussion will include analog computer studies of con- 
trol systems and sample data systems. 

There will be a Control Systems Workshop where 
experts will explain the phases of development of an 
optimization scheme for a catalytic process. 

Shaping up to be one of the most fruitful sessions in 
this area is the technical session on “Utilization of Com- 
puters in Process Control.” The development of the 
first practical electronic process control system, going 
on-stream this summer (see Industry Notes, page 75), 
makes this session one you can’t afford to miss. 

Computers are offering a new approach to just about 
everything as you’ll discover in the technical session ‘on 
“Computer Use in Sizing Control Valves.” The new 
method reduces valve-sizing error to less than 2%! 

The Chicago Show offers something for everyone on 
the subject of computers. Last year’s successful Com- 
puter Clinic is making a return engagement. Here you’ll 
learn about computer fundamentals and computer tech- 
niques in a “short course” on computers. 


Precision Standards 
This new, two-session workshop will be presided over 
by William A. Wildhack, chief of basic instrumentation 





Whatever you do, don’t miss ISA’s 14th Annual 
Instrument Automation Conference and Exhibit, 
Sept. 21-26 in Chicago, Ill. ISA headquarters will 
be at the Palmer House and Morrison Hotels. 
Other hotels include the Conrad Hilton, Pick- 
Congress, LaSalle and Mismarck. Make your res- 
ervations through the Chicago Convention Bureau, 
134 LaSalle Street, Chicago 2, Illinois. 
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of the National Bureau of Standards and former ISA 
national president. This practical session will concen- 
trate on precision standards and problems related to 
their development, calibration and use in science and 
industry. 


Photo Instruments 

Another new session is that on Photo Instruments. 
The tentative program lists a choice selection of papers 
and speakers. Some of the subjects covered by the nine 
scheduled papers are photo instruments in the propul- 
sion industry, in measurement and control, in photo- 
graphic reconnaisance, in-flight measurement of the 
angle of attack, and a survey report on high-precision 
film readers with automatic output. 


Management Session 

William E. Vannah, editor of Control Engineering, 
will chair a session on “Economic Justification for In- 
strumentation” which will present methods of justifi- 
cation and case histories of successful instrument sys- 


tems. 


What's Your Specialty? 

What’s your specialty in the broad field of instrumen- 
tation? Is it Automotive Instrumentation? Among three 
scheduled speakers for this session is John Hunsberger 
of GM’s Research Labs who will present a paper on the 
instruments used in Firebird III. This, incidentally, 
will be the first paper of this type presented to ISA. 

Is your field Food Instrumentation? ISA’s Food Divi- 
sion plans to get down to cases in “Fundamental Prob- 
lems in Food Instrumentation.” Says chairman Lloyd 
Slater, “The use of instrumentation in most parts of the 
food field has been an enigma: the potential is huge 
but many factors, most of which have never really been 
pinned down, have curbed realizing this potential. Our 
session will be an introspective examination of the 
present state of the art, the barriers to progress, and 
the more promising avenues open.” 

Is Chemical and Petroleum Instrumentation your line? 
Then attend the panel on “Improved Flow Measure- 
ment,” which will include talks on “The Orifice Plate 
as a Primary Element,” “New Methods of Differential 
Measurement,” “Flow Measurement for Computer Con- 
trol” and “Automatic Gas Flow Computations.” 

If we haven’t touched on your specialty, it’s only for 
lack of space. In addition to what we’ve mentioned 
above, there will be sessions on Nuclear Instrumenta- 
tion, Pulp and Paper Instrumentation, Aeronautical In- 
strumentation, Metals and Ceramics Instrumentation; a 
Sales Engineering Workshop, Maintenance Management 
Workshop, Educators Workshop and many more. Watch 
the ISA Journal in the months to come for more news 
on the Chicago Show, the meeting ground for instru- 
mentation manufacturers and users in science, educa- 
tion and industry. 
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These men did the work. (L to R) co- 
chairman Ward Percy, US Steel; exhibit 
chairman Frank Revell, Koppers Co.; pro- 
gram chairman John Dickson, Wheeling 
Steel; co-chairman Dick Webster, J&L; and 
secretary Harry Gravett, Allegheny-Ludlum. 


Pittsburgh Section hosts greet banquet speaker. 
Left to right: master of ceremonies John Dues- 


ing, Hagan Chemical & Controls; banquet 
speaker Nat Cohn, L&N; Pitt Section presi- 
dent Ben Fogleman, Fogleman Co.; section v p. 
Frank Briggs, Westinghouse Atomic Power Div. 





ISA Conference Celebrates 
“Steel City’s” 200th Birthday 


ISA contributed a fitting tribute 
to Pittsburgh, the “Steel City”, now 
celebrating its bicentennial year, in 
presenting the 9th Annual Confer- 
ence—“Instrumentation for the Iron 
& Steel Industry’—March 11-12. 
And this year marked also the first 
participation of the ISA National 
Metal & Ceramics Division, which 
programed the conference. Atten- 
dance of over 325 topped by far last 
year’s recession starved 250. 


Specific, Usable Information 
Attending for the fifth straight 
year, it is clear to your editors that 
the quality of papers at this confer- 
ence is markedly rising annually. 
Last month’s meet presented eleven 
information-packed papers by really 
competent instrumentmen on _ the 
very latest advances from the most 
outstanding installations. Papers 
were terse, well planned and rich 
in the specific, usable information 
sought by working instrument en- 
gineers. Your ISAJ will bring you 
some of these outstanding articles in 
the coming year. Proceedings of this 
1959 Iron & Steel Instrumentation 
Conference are now for sale at ISA 
Headquarters, 313 Sixth Ave., Pitts- 
burgh 22, Pa. Price: $3.50 per copy. 
F. C. Schneider, staff engineer for 
General Precision Controls described 
the intriguing prospect that open- 
hearth furnaces of tomorrow well 
may be computer controlled. Al- 
ready, in at least one installation, 
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a computer is scanning and logging 
about 200 furnace variables to keep 
superintendents, material dis- 
patchers and melters completely in- 
formed of the progress of the entire 
open-hearth shop. Prompt and gen- 
erous improvements in efficiency, 
scheduling, and costs are anticipated. 
We learned that several major steel- 
mekers are now earnestly studying 
this control-system. A question fired 
at Mr. Schneider, “Is the computer 
solid-state?” drew this interesting 
reply. “No, it’s a vacuum-tube com- 
puter”. Reasons: 2% years of ex- 
perience show tubes reliable (after 
preaging), and less expensive. Too, 
major computer unreliability is not 
electronic, but mechanical— mostly 
in the input and output devices. 

H. Kirk Fallin, combustion engi- 
neer for Bethlehem Steel’s Sparrows 
Point works, described much im- 
proved methods of blast moisture 
measurement (lithium-chloride hy- 
groscopic elements) and of tempera- 
ture control of the sample air. An 
interesting floor comment reminded 
the session that blast moisture con- 
trol is by no means new. (Your edi- 
tor helped sell six to the USSR in 
1946.) Concluded Fallin: Blast mois- 
ture control is chiefly valuable in 
that it eliminates one more variable 
in furnace operation. 


Coal Industry Reports Great Progress 
Particularly interesting to all was 
the talk “Instrumentation of Coal 


Preparation,” by R. E. Joslin, Mana- 
ger, Preparation Department, 
Clinchfield Coal Division, Pittston 
Co. Very-extensive centralized con- 
trols and elaborate panelboards en- 
able two men to operate the entire 
separation and drying plant proces- 
sing 30,000 tons/day! Key instru- 
ments are the nuclear specific-grav- 
ity indicators remotely controlling 
nine heavy-media separation vessels. 
Two in the audience sincerely con- 
gratulated Joslin and his company 
for “magnificent progress in auto- 
mation.” 

Remarkable precision in steel in- 
got weight control—one part in 
8000—on a day-to-day in-plant 
basis, was described by R. G. Wat- 
son, project engineer at Republic 
Steel. Load cells installed in the 
ladle crane permit pouring ingots to 
ordered weight within +1% in 85% 
of production. Development culmi- 
nates intensive work by Republic 
begun about 1949. 

Conferees were a bit disappointed 
that Jack Webber (see photo) could 
not reveal more about results ob- 
tained—what it would do—in his 
paper “Tuyere Controls on #1 Blast 
Furnace at Fairless Works.” How- 
ever, Webber did present an infor- 
mation packed, well illustrated des- 
cription of the theory of tuyere con- 
trol and the hardware to accomplish 
it. One intriguing sidelight: the pan- 
elboard had to be placed close 
against a concrete wall; all instru- 


ISA Journal 


























mentation was made accessible from 
the front by mounting all rear-of- 
panel components in sliding drawers. 
Webber’s conclusion para_leled Fal- 
lin’s: “The chief value of tuyere 
control is to stabilize one more vari- 
able in blast-furnace operation.” 


From Lab to Shop 


Another “Success Story” of an in- 
strument that made the grade from 
sequestered laboratory service to 
the rough and tumble of a rolling 
mill was recounted in the paper “Oil 
Film Thickness Gage”, by Tom P. 
Murray, Research engineer for Jones 
and Laughlin Steel of Aliquippa, Pa. 
The ellipsometer is an old instru- 
ment, said Murray, known since 1895. 
But this is, as far as known, its very 
first industrial application. The final 
step in making tin plate is to very 
thinly coat it with oil: thick enough 
to prevent surface marring or tar- 
nishing in subsequent handling, yet 
thin enough to permit printing or 
lacquering. When tin plate men say 
“thin” they mean it—0.05 to 0.5 
grams of oil spread over 62,000 
square inches of plate! And their 
customers demand they hold this 
within +.05 gr! Ellipsometers meas- 
ure film thickness by reflecting po- 
larized light from the metal surface. 
Murray and coworkers have im- 
proved ellipsometers to a point of 
automaticity where operators no 
longer must even read a meter— 
results are recorded. J & L plans 
now to use their new ellipsometer 
for routine tin-mill oil weight con- 
trol. 


Heavy Load Cell 


Most heavy industries are looking 
for a robust load-measuring device 
for ranges from thousands to mil- 
lions of pounds. A new-type load 
cell, the “Pressductor,” operating on 
the principle of differential permi- 
ability of magnetic materials, was 
described by Orvar Dahle of ASEA 
Research Laboratory, Vasteras, 
Sweden. The very-small size of the 
new cell permits its installation in 
now existing equipment. Dahle 
stressed its application to rolling 
mill roll-load measurement. With 
many steel mills now experimenting 
with automatic thickness control of 
finished strip, this new load sensor 
should find wide interest. Many pre- 
vious attempts to use strain-gages 
for mill roll screw-down force have 
failed. Part of the success of the 
Pressductor in this application is due 
to its high output and low internal 
impedance which overcome pickup 
from adjacent cables, and permit 
readout directly into instruments or 
sensitive relays, without amplifica- 
tion. 


On the Social Side 


The conference opened with an 
address by Dr. James B. Austin, ad- 
ministrative v.p.—research and tech- 
nology—US Steel. 
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Penetrating discussion fol- 
lowed each paper. Here 
speaker W. A. Dickinson 
(left), Bethlehem Steel, and 
Session Chairman F. C. Mc- 
Gough, Youngstown Sheet 
& Tube, listen to a ques- 
tion from the floor. 








And the conference closed with 
an engrossing talk by ISA’s own 
Nathan Cohn, v.p.—technical affairs 
—Leeds & Northrup. For nearly two 
hours Nat held the banquet audience 
deeply enthralled with skillfully 
painted word pictures and skillfully 
taken color slides of his 16-day tovr 
of Russian instrument-industry fa- 
cilities last August. (For Russian 
views by another ISAman, see pg. 
50, ISAJ 3/59) 

Cohn’s keen and questioning in- 
sight revealed a many-sided view 
of the life of Soviet citizens—grim, 
humorous, regimented and in many 
ways beautiful. One “tovarish” was 
anxious to have Nat sample Russian 
ice cream—very good, too; another 
complained that the chief problem 
in his home was keeping five-year- 
old Ivan away from TV! Cohn took 
all opportunities to see Soviet life 
“as is.” His excellent color shots re- 
vealed a rich activity in architec- 
ture, theater, museums, expositions 
and city rebuilding, but little appre- 
ciated in this country. For all their 
progress, however, Cohn concluded: 
“The one thing the Iron Curtain 
countries never will attain is our 
priceless heritage—freedom! No 
matter how hard they strive to 
equal and pass us, I think we al- 
ways will be able to keep ahead.” 


Exhibit Standouts 


Again this year, the I & S ex- 
hibit was staged in privately-spon- 
sored, but publicly-advertised hotel 
suites—the technique found so suc- 
cessful by visitor and _ exhibitor 
alike, last year. Out of the hundreds 
of products shown in 26 rooms, it 
is possible to mention only a few. 

Jack Webber’s tuyere control pa- 
per in the afternoon led to much 
evening interest in the new Cono- 
flow tuyere-valve operator dis- 
played by Biltmore Products. Thanks 
to the patient explanation by Jack 
Jacobs, your editor finally under- 
stands how the new Brooks Rota- 
meter transmitter converts true flow 
rate into a strictly-linear pneuma- 
tic output and scale reading. Instru- 
ment was displayed by M. S. Jacobs 
Associates. 








Utilities 
Superintendent, Fairless Works, US 
Steel, presented an information-packed 
talk on tuyere control theory and 
hardware of their new blast furnaces. 


Jack Webber, Assistant 


Disassemblies and cutaways 
showed the unique, new, differen- 
tial-transformer principle of the Ra- 
mapo Mark X Variable-area flow 
transducer, shown by the Kurt J. 
Lesker Co. The Ramapo V is the 
only flow sensor which measures 
flow rate equally well in either di- 
rection. Several very ingenious and 
useful liquid-level indicators and 
controls, and flow switches, were 
exhibited by Banks Engineering Co. 
They are products of a new firm— 
the Gems Company, Newington, 
Conn.—and use very ingenious, tiny, 
magnetic, sealed-in-glass switches, 
which should have many other in- 
strument uses. 
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Gas Chromatography Symposium Program 
Will Repeat Successful Formula 


Informal exchange of information 
plus a comprehensive formal pro- 
gram of papers were two ingredients 
that made the last Gas Chromato- 
graphy Symposium a success. 

Program chairman Vincent J. 
Coates is staying with this formula 
for the Second National ISA Sym- 
posium on Gas Chromatography, to 
be held at East Lansing, Michigan, 
June 10-12. 

The Symposium, sponsored by 
ISA’s Analysis Instrumentation Di- 
vision, will be directed toward the 
discussion of theoretical and prac- 
tical advances in the field of gas 
chromatography as it is used both 
in laboratory analysis and industrial 
process control. Each session will 
consist of a one-hour invited paper 
on a specific phase of gas chroma- 
tography, presented by a U. S. or 
European authority, followed by 
related 15-minute contributed pap- 


ers. The object of the contributed 
papers is to present data and theories 
representing the most recent de- 
velopments in the field. 
Registration fee for the symposium 
is $20. Pre-registration is required 
to accommodate representatives 
from as many fields of industrial 
and academic activities as possible. 
Early pre-registration is suggested 
since late registrations for the last 
symposium had to be returned due 
to over-subscription. Additional in- 
formation and pre-registration re- 
quest forms can be obtained by writ- 
ing Henry J. Noebels, general chair- 


man, International Symposium on: 


Gas Chromatography, ISA, 313 Sixth 
Avenue, Pittsburgh 22, Pa. 
Program chairman is Vincent J. 
Coates of the Perkin-Elmer Corp. 
The symposium will be held at 
the Kellogg Center for Continuing 
Education, East Lansing. 


“Investigation of Space” 


Is Telemetering Conference Theme 


“The Investigation of Space” is 
the theme selected for the 1959 Na- 
tional Telemetering Conference. The 
Conference, which is sponsored an- 
nually by the American Rocket 
Society, The Institute of the Aero- 
nautical Sciences, the American In- 
stitute of Electrical Engineers and 
the Instrument Society of America, 
will take place May 25-27 at the 
Brown Palace and Cosmopolitan 
Hotel, Denver, Colorado. 

The latest telemetering and data 
processing equipment will be on 
display in the Exhibit Hall of the 
Cosmopolitan Hotel. 

Twelve technical sessions are 
tentatively scheduled for the meet- 
ing. They will include such sub- 
jects as Special Telemetering Tech- 
niques for Satellites and Space 
Vehicles, Sub-minaturization, Tele- 
metering of Bio-Medical Information 
from Man in Space, Transistoriza- 
tion and Data Processing. 

An outstanding array of scientists 
and engineers will chair these ses- 
sions and participate in the presen- 
tation of papers. The conference ob- 
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jectives are to furnish a common 
‘round for the exchange of techni 
cal information, to stimulate devel- 
opment progress and to document 
the year-to-year progress in the 
constantly expanding fie'd of tele- 
metering. 

Preprints of the sessions will be 
available to all registrants. 

The 1959 Conference is expected 
to attract widespread attention due 
to its strategic location and the in- 
teresting theme established by the 
American Rocket Society. The high 
level of interest already shown by 
the participants promises that the 
conference will present a vital con- 
tribution to this country’s scientific 
effort. 

General chairman of the National 
Telemetering Conference is Max A. 
Lowy of Data Control Systems, Inc. 

The program chairman is Allan 
P. Gruer of the Sandia Corporation. 
More information on the conference 
can be obtained by contacting Mr. 
Gruer at Department 5210, Sandia 
Corporation, P. O. Box 5800, Al- 
buquerque, New Mexico. 


Do You Need 
Information? 


Need information on the indus- 
trial renaissance in our Southeastern 
states? That subject will be explored 
at the Fifth Annual Southeastern 
ISA Conference and Exhibit in 
Gatlinburg, Tenn., April 20-22. 

The conference theme, “Instru- 
mentation in Southeastern Indus- 
try,” will be carried out in tech- 
nical sessions, maintenance clinics 
and exhibits. Get the fu!l story from 
program chairman J. A. Russell, 159 
Athens Road, Oak Ridge, Tenn. 

Or is your IQ (information quest) 
in the line of electrical instruments? 
Then the place for you is the Third 
National Conference on Analog and 
Digital Instrumentation, Philadel- 
phia, April 20-21. 

ISA is one of the cooperating 
societies presenting this two-day 
conference. Contact J. M. Cage, 
Hewlett-Packard, 275 Page Mill Rd., 
Palo Alto, Calif. 


Don’t Forget 
The Big Three: 
Flight-Power-IMA 


Coming up in May are three im- 


portant ISA - sponsored national 
meetings. 
The Fifth National ISA Flight 


Test Instrumentation Symposium, 
the only national symposium de- 
voted exclusively to flight-test in- 
strumentation, will be held in 
Seattle, Wash., May 4-7. More in- 
formation can be obtained from 
program chairman F. E. Woods, Box 
4103 Magnolia Station, Seattle 99, 
Wash. 

May 11 through 13, the Second 
National Power Instrumentation 
Symposium will be held in Kansas 
City, Missouri. Fully - automatic 
power generation will be the big 
subject when some 400 leaders in 
the electric power industry meet 
there. You can get more information 
from program chairman R. A. Rus- 
sell, Black & Veatch, 1500 Meadow 
Lake Parkway, Kansas City, Mis- 
souri. 

The Fifth National Symposium on 
Instrumental Methods of Analysis, 
May 18-20 in Houston, Tex., promises 
to be one of the best yet. It has as 
its theme “New Techniques in An- 
lytical Instrumentation for Labora- 
tories and Process Plants.” Get 
more information from program 
chairman Marvin D. Weiss, Special 
Instrumentation Division, Union 
Carbide Olefins Co., South Charles- 
ton, West Virginia. 
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More Nuclear Reactors Than You’ve Ever Seen Before 


The Nuclear Symposium people 
picked a choice spot —Idaho Falls, 
Idaho—for the Second Annual Nu- 
clear Instrumentation Symposium, 
June 24-26. 

The most up-to-date information 
on the most up-to-date subject in 
the world, nucleonics, will be pre- 
sented on the first and third days of 
the meet in papers covering the 
latest work in nuclear instrumenta- 
tion. 

The highlight of the symposium 
comes on the second day. The en- 
tire day will be given over to a 
tour of the Materials Testing Reac- 
tor, Engineering Test Reactor and 
Chemical Processing Plant at the 
AEC’s National Reactor Testing 
Centers which has the largest con- 
centration of nuclear reactors in the 
free world. At a banquet following 
the tour, a top official from the 
AEC’s Washington office will be 
guest speaker. 

Scheduled papers and speakers 
include: 


A Transistorized Trip Unit for 
Reactor Safety Systems. William 
Power, research engineer; John A. 
Dever, group leader: Brown Instru- 
ments Div., Minneapolis-Honeywell. 


A Power Range Flux Amplifier. 
H. H. Hendon, engineer, GE. 


Digital Reactor Power Calculator. 
S. M. Hearne, test engineer, Con- 
vair. 


Organizing the Ratio of Time 
Constant to Radiation Level for Pre- 
cision Count-Rate Meters. R. A. Mc- 
Lean, statistician; A. H. Fowler, en- 
gineer, Union Carbide Nuclear Co. 


Automation in a General-Purpose 
Counting Room. D. G. Egan, senior 
nuclear engineer, Convair. 


Improved Alpha Spectroscopy Us- 
ing a Modified Frisch Grid Chamber 
and 256 Channel Analyzer. Thomas 
T. McMillan, radiation measure- 
ments technician; T. B. Crockett, 
research engineer: Atomics Interna- 
tion, Canoga Park, Calif. 


An Analog Computer for Foil Act- 
ivation Measurements. L. A. Turner, 
nuclear engineer; J. T. Bracken, 
dept mgr., Lockheed Nuclear Prod- 
ucts. 


Transistor 1024 Channel Time-of- 
Flight Analyzer. F. L. Petree, lead- 
er, systems engineering group, Phil- 
lips Petroleum Co. 

Reactor Effluent Radiation Mon- 
itoring. R. J. Leuba, mechanical en- 
gineer, Tracerlab Reactor Monitor- 
ing Center. 


An Integrated Field Fluorescent- 


Dye-Particle Counter. C. D. Geilker, 
physicist, U.S. Public Health Service. 


Design of a Compact Telemeter- 
ing Area Monitoring System. E. N. 
Lide, associate scientist; L. A. Turn- 
er, nuclear engineer; R. L. Shipp, 
nuclear group engineer; Lockheed 
Nuclear Products. 


Wide Range Gamma - Neutron 
Monitor, Robert L. Schuch, staff 
member, Los Alamos Scientific Lab. 

An Instrumentation and Control 
System for Radioactive Fluid Pro- 
cess. D. S. Toomb, development en- 
gineer, Oak Ridge National Lab. 


Calorimetric Dosimetry. J. K. 
Grant, associate A/C engineer; R. L. 
Gamble, nuclear engineer specialist: 
Lockheed Nuclear Products. 

Present Status of Miniature Neu- 
tron Detector. S. L. Ruby, senior 
scientist, Westinghouse. 


A Decimal Transistorized Multi- 
Channel Analyzer with Gross Scal- 
ing Capabilities. Perry L. Toback, 
manager, R&D, Radiation Counter 
Laboratories. 


Registration for the symposium is 
limited to the first 300 advance 
registrants. Advance programs and 
registration forms may be obtained 
at ISA Headquarters, 313 Sixth Ave., 
Pittsburgh 22, Pa. 





U. S. Technology Takes the Lead In Global Computer Conference 


The strong world-wide position of 
U. S. computer technology has been 
confirmed in final program plans 
for the forthcoming International 
Conference on Information Proces- 
sing. The global computer confer- 
ence, first of its kind, will bring to- 
gether in Paris this June, experts 
from 13 participating nations. The 
sponsor is UNESCO. 


13 U.S. Experts 


Thirteen U. S. computer experts 
have been accorded high interna- 
tional honors in connection with the 
conference, reflecting the dynamic 
position the United States holds in 
the fast-moving field of electronic 
data processing. 

The list is headed by Prof. Howard 
Aikens, director of Harvard’s Com- 
putation Laboratory, who will serve 
as honorary chairman of the confer- 
ence. One of the earliest pioneers in 
computers, Prof. Aiken was one of 
the developers of the Harvard Mark 
I computer, the first large-scale in- 
tegrated digital computer. 

Dr. John W. Mauchly, of Sperry 
Rand Corp., a co-developer of UNI- 
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VAC, has been named honorary 
vice-chairman of the conference. 


Americans Head Sessions 


Dr. Saul Gorn, University of 
Pennsylvania, has been named rap- 
porteur for the sessions on “Common 
Symbolic Language of Digital Com- 
puters.” Isaac L. Auerbach, presi- 
dent of Auerbach Electronics Corp., 
was appointed president of the re- 
cently-added session “Computer 
Techniques of the Future.” Among 
the other Americans named to im- 
portant posts for the conference are 
Dr. Alston Householder of the Oak 
Ridge National Laboratories; Dr. 
Grace Hopper of Sperry Rand’s 
Remington Rand Univac Div.; and 
Dr. Samuel N. Alexander, chief of 
the Data Processing Division of the 
National Bureau of Standards; Dr. 
Gilbert W. King, IBM; Dr. Richard 
W. Hamming, Bell Telephone Labs; 
Dr. David G. Hays, The Rand Corp.; 
Prof. Nicholas C. Metropolis, Uni- 
versity of Chicago; Dr. B. W. Adkin- 
son, National Science Foundation 
and Dr. Alan J. Perlis, Carnegie In- 
stitute of Technology. 


In addition to the high honor ac- 
corded these 13 experts, the out- 
standing contributions of other U. S. 
computer men have been recogniz- 
ed. Technical papers from more than 
20 Americans have been selected by 
the international consultants for 
presentation at this vital conference, 
one third of the 60 formal papers to 
be presented in six major areas. 
Technical Program 

The formal technical program will 
be held in plenary sessions at Unesco 
House, Paris, June 15-20. The sub- 
ject areas are “Methods of Digital 
Computing,” “Logical Design of 
Digital Computers,” “Common Sym- 
bolic Language for Digital Compu- 
ters,” “Automatic Translation of 
Languages,” “Collection, Storage and 
Retrieval of Information,” “Pattern 
Recognition and Machine Learning,” 
and the newly-added session “Com- 
puter Techniques of the Future.” 

More information on the Confer- 
ence can be obtained from: 

United States Committee for the 
International Conference on Infor- 
mation Processing, Box 4999, Wash- 
ington 8, D. C. 
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TECHNICAL PREPRINTS AVAILABLE 


Copies of outstanding technical papers 
presented at the 13th Annual ISA Instrument- 
Automation Conference and Exhibit in Philadel- 
phiaare available for immediate delivery. Papers 
in stock are listed below by major subjects. 


PRICE IS JUST 35¢ EACH TO ISA MEMBERS — 50¢ EACH TO NON-MEMBERS 


ANALYSIS INSTRUMENTATION 


PLM-1-58 ‘Considerations Affecting The 
Selection of Process-Stream Analyzers” 
by C. M. Albright, Jr. 

“Portable Oxygen Indicator”’ by 
M. G. Jacobson 

PAT-2-58 “Power Plant Corrosion Control 
Efficiency Monitored By A Continuous 
Dissolved Oxygen Analyzer’’ by Ross C. 
Tucker and Thomas J. Kehoe 

PAT-3-58 “The Process Measurement of 
Moisture” by Richard J. Anderson 

PAT-4-58 “Continuous Composition Ana- 
lyzers—A Comparison” by Dr. Abraham 
Savitzky 

PAT-5-58 “Sampling Techniques & Sam- 
ene Systems for Measurement of 

race Contaminants in Process 
Streams” by Lawrence E. Maley 

PAT-7-58 “The Application of the Gas 
Chromatograph to Petroleum Refining” 
by McGovern & L. J. Carlisle, Jr. 

PAT-8-58 ‘Chemical Analysis Instrumen- 
tation by Colorimetry” by Robert T. 
Sheen 

PAT-9-58 “Upgrading Superfractionation 
Product Quality With Process Refrac- 
tometry” by D. J. Fraade and O. D. 
Larison 


DATA HANDLING, TELEMETERING 
AND COMPUTATION 


PLM-2-58 ‘‘Telemetry — The Eyes and 
Hands of Applied Research & Modern 
Industry” by John C. Eckhart 

PLM-3-58 ‘Basic Consideration of Data 
Handling Systems” by Dr. M. L. Klein 
and Richard B. Rush 

PCT-1-58 “Analog Simulation for eeere 
Design and Control” by Wm. B. 

PCT-2-58 “The Analog Computer: Its. Op- 
eration and Use in Engineering” by A 
E. Rogers, M.A. 

“Basic Operation of Digital 
Computers” by Dr. Robert McNaughton 

PCT-5-58 ‘Digital Computers in Process 

Control” by Dr. Montgomery Phister, 


Jr. 
PTC-6-58 “Turbine Test Results by Digi- 
tal Computer” by Richard G. Schuerger 
PCT-7-58 “Real-Time Airborne Digital 


pHa owen ORDER FORM 


Ave., Pittsburgh 22, Penna. 


{] Non-Member 50¢ ea.) 


Preprint Quantity 
PLM-1-58 
PAT-2-58 
PAT-4-58 
PAT-7-58 
PAT-9-58 
PLM-3-58 
PCT-2-58 
PCT-5-58 
PCT-7-58 
PCT-9-58 
PCT-12-58 
PET-2-58 
PET-5-58 
PET-4-58 
PFT-4-58 
PCW-6-58 
PMT-2-58 
PMT-5-58 
PMT-7-58 
PCW-1-58 


Preprint 
PMW-1-58 
PBT-3-58 
PPT-4-58 
PPT-6-58 
PAW-3-58 
PNW-2-58 
PNW-4-58 
PNW-7-58 
PT W-2-58 
PAT-1-58 
PAT-3-58 
PAT-5-58 
PAT-8-58 
PLM-2-58 
PCT-1-58 
PCT-4-58 
PTC-5-58 
PCT-8-58 
PcT- 10-58 


Name..... 
Address 





omputers” by Gerhard L. Hollander 
ber 8-58 “Analog Computers in Physical 
Simulation” by Herbert T. Wexler and 
Robert K. Stern 
PCT-9-58 “Analog Simulation of a Nuclear 
Power Plant” by M. Silks and J. O. 
Brondel 
PCT-10-58 “Systems Engineering and Sim- 
ulation in the Military Electronics In- 
dustry” by Carl W. Steeg, Jr., PhD and 
Buckley C. Pierstorff 
PCT-12-58 ‘“‘A Central Digital Data Re- 
duction System for Wind Tunnels” by 
Leonard Jaffe and George Moshos 


ELECTRONIC INSTRUMENTATION 


PET-1-58 ‘Desired Improvements in In- 
strumentation Used in the Automobile 
Industry” by Lester V. Ostrander, Jr. 

PET-2-58 “Some Necessary Requirements 
and Desirable Features of Electronic 
Equipment in the Nuclear Industry”’ 
by Dr. Kenneth E. Relf 

PET-3-58 ‘Electronic Instruments for the 
Food Industry” by W. S. Taylor and 
G. G. Moyer 

PET-5-58 ‘Electronic Measuring Instru- 
ments in the Rubber and Plastics In- 
dustry” by Harmon G. Shively, P.E. 

PET-7-58 “Electronic Instrumentation in 
Medicine” by Arthur Miller 

PET-4-58 ‘Electronic Instrumentation in 
the Petro-chemical Industry” by V. V 
Tivy 
FEEDBACK CONTROL SYSTEMS 

AND SYSTEMS ENGINEERING 


PFT-3-58 ‘Process Control for Chemical 
Neutralization” by Wm. B. Field 

PFT-4-58 ‘Selecting the etamunes for a 
Universal Process Control System” by 
G. K. Tucker 

PCW-5-58 “The Concepts and Scope of 
Process Systems Engineering” by C. R. 


Otto 

PCW-6-58 “Organization for Systems En- 
gineering in the Chemical Industry” 
by Grant E. Russell 

PCW-8-58 “‘The Role of the Plant Organiza- 
tion in Systems Engineering” by Walter 
S. Bowers 


Instrument Society of America, Publications Department, 313 Sixth 
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PBT-1-58 
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PFT-8-58 “Synthetic Rubber Coagulation 
Control Open Loop’ Versus Closed 
Loop” by J. R. Connell 
MANAGEMENT AND ECONOMICS 


PMT-2-58 ‘Analysis Instrumentation, A 
Technique for More Efficient Plant 
Operation” by Norman L. Massey 

PMT-4-58 “The Economics of Centralized 
Instrument Purchasing” by Frederick 
J. Graf 

PMT-5-58 ‘‘Methods of Evaluating Process 
Instruments” by W. O. Webber 

PMT-6-58 ‘‘Economic Evaluation of Auto- 
mation Projects” by John G. Kneiling, 
P.E 


PMT-7-58 ‘“‘A General Purpose Computing- 
Logger for On-Line Process Control 
——- by K. G. Harple and J. Ba- 
conn 

PMT3-58 “Application of Digital Com- 
puter In an Integrated Petroleum Com- 
pany” by Ralph Landes 

MEASUREMENT AND CONTROL 

PCW-1-58 “Electronic Flow Control” by 
N. B. Nichols and J. G. Ziegler 

PCW-3-58 “Accurate Control of Small 
Liquid Flow” by L. Griffith 

MW-1-58 .“‘The Use of Pressure Cells for 
the Measurement and Control of Roll- 
ing- omy Delivery Thickness’’ by T. K 

aule 

PBT-1- 38 “Rotan — A Dynamic Angular 
Transducer for Oscilloscope Display of 
Rotation-Related Phenomena” by 
George Edens 

PBT-3-58 “Flow Between Rotating Disks— 
Measurement Technique” by C. Green 

PHYSICAL AND MECHANICAL 

MEASUREMENT INSTRUMENTATION 


PPT-3-58 “Operation and Application of 
the’ Ballistic Research Laboratories 
Tracking Filter’ by Victor W. Richard 

PPT-4-58 ‘An Improved All-Metal Bun- 
sen-Type Ice Calorimeter” by H. W, 
Deem and C. F. Lucks 

PPT-5-58 ‘‘Thermal Stress Instrumentation 
for the S.S. Boulder Victory” by Wayne 
Brown 

PPT-6-58 “Overhaul Control with Vibra- 
tion Measurement” by Philip R. Snel- 
grove 

AERONAUTICAL INSTRUMENTATION 


PAW-2-58 “A Mechanical Force Balance 
Pressure or Pressure Ratio Transducer” 
by Howard B. Lewis and Wm. R. Myers 

PAW-3-58 “Recording Photopanel Type 
sg Digitally on the Oscillograph” by 

Wm. F. Magagnos 

PAW-4-58 ‘A Method For Measuring Im- 
pact Pressure at High Mach Number 
Without Using a Surface Orifice’ by 
Taft Wrathall 

NUCLEAR INSTRUMENTATION 


—. 2-58 “Power Leaves 5g ge for 
he GTR and AST y J. Gardner 

PNW.3.98 “Aspects ™ , ES. Level 
in Pressurized Vessels in the Nuclear 
Industry’” by Edna A. McLean 

PNW-4-58 “A Remote-Area Fast-Neutron 
Monitor for Health Physics Application” 
by Arvin H. Smith 

PNW-5-58 “Continuous Water Monitor for 
Radioactive Wastes’ by F. E. Gillespie 
and R. E. Zedler 

PNW-7-58 “RPM Indicator for a Hermeti- 
cally sealed (canned motor) Pump Used 
in a Nuclear Power Plant” by David E. 
Collins and George F. Skala 

PIPELINE INSTRUMENTATION 

PTW-1-58 “The Application of Digital 
Techniques to the Remote Control of 
an Unattended Pumping Unit in Saudi 
Arabia” by James F. Conneran 

PTW-2-58 ‘An Integrated Electric Control 
System for Unattended Pumping Sta- 
tions” by J. B. Rath 

PTW-7-58 “Application of Positive Dis- 
placement Metering in the Pipeline In- 
dustry” by Paul A. Mankin 
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TUBING PROBLEMS? 
Get help in less than 24 hours from 
BISHOP’S QUICK SERVICE TEAM: 


Don’t let tubing problems delay your 
operations! When you need help in a 
hurry, call in Bishop—manufacturers 
of unexcelled quality tubing. Within 
24 hours BisHop’s Quick Service Team 
(QST) will go into action to provide 
expert assistance on your _ specific 
problems. 

What is this Quick Service Team? 
It’s a corps of metallurgists and spe- 
cialists who will provide sound, sure 
advice . . . qualified men in sales who 
know tubing, are pledged to give fast 
reliable service . . . and production ex- 
perts who will push your job through 
for quickest possible delivery. 


BRIEFLY, THE BISHOP LINE... 





STAINLESS STEEL TUBING 
Seamless, Welded & Drawn 


Mechanical, Aircraft, Capillary, 

Hypodermic also NEW 

Stabilized and L grades, 
_precipitation hardening alloys | 


0.008” to 1.000” 0D 
0.003” to 0.083” wall 








NICKEL & NICKEL ALLOY 
TUBING 


All standard grades | + An fn 





TUBULAR FABRICATED PARTS 


Flanged, flared, milled, slotted, swaged, threaded 





GLASS-TO-METAL 
| SEALING ALLOYS 


Low expansion alloys for glass sealing applications 





CLAD METALS & 
COMPOSITE WIRES 


Base metals & precious metals in various combinations. 





PLATINUM GROUP METALS 








Fabricated products—chemicals 








CATALOGS, DATA SHEETS ON THE ABOVE SENT PROMPTLY ON REQUEST 





Get help in a hurry—start the Quick Service Team 
working for you. Contact Bishop by phone: Malvern 
3100, by TWX: Malvern 570, or call your local steel 


warehouse. 
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Tubular Products Division 


J. BISHOP & CO. 


MALVER 


platinum works 
N,., PENNSYLVANIA 





CIRCLE NO. 27 ON PAGE 67 
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ISAJ Inquiries 
Increase 530% 


The ISA Journal is a successful 
magazine as far as you readers are 
concerned. The number of inquiries 
for more information proves the 
point exceedingly well. Back in 1955 
when the ISA Journal first started 
use of the Reader Service Card we 
received about 650 inquiries each 
month. During the last four months 
the average has been 4100 inquiries 
each month. This is an increase of 
about 530% in the number of reader 
inquiries received each month by 
ISA Journal. This puts the present 
inquiry receipt at more than 50,000 
inquiries annually. 


Considering the ISA Journal aver- 
age circulation of 16,508 and the 
number of editorial items which are 
identified on the Reader Service 
Card each month, the ISA Journal 
is better read than any of its com- 
petitors. The September 1958 issue 
resulted in 7575 inquiries. The No- 
vember issue, devoted to aeronauti- 
cal instrumentation, was very popu- 
lar with 5024 inquiries and 17,158 
circulation. 


From the standpoint of circulation 
too, the ISA Journal has a very suc- 
cessful record. The average circula- 
tion during the first three months of 
1954 was 6,970. The average circula- 
tion for the last quarter of 1958 was 
16,508. This is the biggest circulation 
increase of any magazine serving the 
instrumentation field. 


We’re Overwhelmed 


We are overwhelmed! And plea- 
santly so. Your response to our 
questionnaire, “How Can ISA Serve 
You Better,” has been good, good, 
GOOD. (Sorry, we got carried away.) 


Anyway, to get down to cases, 
we've received better than 50% re- 
plies in the short time since the 
questionnaire was mailed, and 
they’re still coming in. By the time 
you read this, that figure will be 
much higher. 


What we really want to see, 
though, is a 100% return. It’s pos- 
sible, and you can help us realize it. 
If you haven’t already done so, com- 
plete the one-page, buff-colored 
questionnaire mailed the week of 
Feb. 9, put it in the postage-free 
return envelope, and drop it in the 
mail. New members will receive the 
questionnaire as they join the So- 
ciety. 
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S. & P. Department Has a Busy Winter 


Committees of the Standards and 
Practices Department have been 
busy over the past few months. 

Committee chairman C. A. Prior 
of the Process Industries Division 
has announced that the committee 
has completed the first draft of 
RP3.2, “Paddle Type Concentric 
Orifice Plates.” The practice, accord- 
ing to Chairman Prior, “has been 
developed in an effort to bridge the 
gap between ‘general’ ASME-AGA 
recommendations and ‘specific’ man- 
ufacturing practice.” 

Purpose of the standard is to es- 
tablish (1) preferred materials, (2) 
uniform dimensional identification 
symbols, (3) uniform dimensions, 
(4) uniform tolerances and (5) uni- 
form identification practices. 

Committee members include W. S. 
Christian, Barton Inst. Co.; R. H. 
Clemons, Jr., Daniel Orifice Fitting 
Co.; L. A. Dodge, Bailey Meter; L. 
P. Emerson, Foxboro; F. I. Ford, 
Chas. H. Tate Co.; W. C. Gardner, 
C. F. Braun & Co.; E. C. Horton, 
Republic Flow Meters; J. D. Muff, 
Robinson Orifice Fitting Co. of Tex- 
as; H. E. Schauss, Arthur G. McKee 
& Co.; C. E. Sharp, Minneapolis- 
Honeywell Reg. Co.; H. W. Stoll, 
Taylor Inst. Companies and E. L. 
Upp, Tennessee Gas Transmission 
oO. 


Mr. Prior will welcome addition- 
al representation on the committee 
by users and/or manufacturers of 
orifice plates. He can be contacted 
at Diamond Alkali Co., Union Com- 
merce Bldg. (300), Cleveland 14, O. 


RP23 Committee, under E. C. Hut- 
chison of Union Carbide Nuclear 
Co., has also been at work. Mr. Hut- 
chison reports that the committee 
has completed a preliminary draft 
of a tentative recommended stand- 
ard on “Miniature Recorder Chart 
Ranges.” 


In addition to Mr. Hutchison, 
members of the committee are O. J. 
Baker, S. W. Fiveash and D. W. 
Toomb, all of Union Carbide Nu- 
clear. Members of the original sur- 
vey committee included A. H. Fowl- 
er, chairman; Mr. Hutchison and 
Mr. Toomb. 


S&P has another feather in its 
cap. Vitro Engineering Co. has com- 
pleted a standardization study for 
the U. S. Army Signal Equipment 
Support Agency to establish a stan- 
dard color-coding system for elec- 
trical wire and cable. Among the 
identification system prepared as 
proposed military standards is ISA’s 
Recommended Practice “Identifica- 
tion of Thermocouple Wires.” 


Pipeline Missionaries 


The Pipe Line Committee did 
some missionary work earlier this 
month at the April 7-9 Annual Con- 
ference and Exhibition of the Petrol- 
eum Industry Electrical Association 
and the Petroleum Electric Supply 
Association. 

Industry leaders from all over 
the nation attended the Galveston, 
Tex., Conference and ISAmen were 
there to tell of contributions the 
Society is making to the Industry. 

Transportation Division Chairman 
T. C. Schroeder and two members 
of the Pipe Line Committee partici- 
pated in a technical session “Indus- 
try’s Better Mousetraps,” in which 
21 top industry representatives pre- 
sented five minute talks on new, 
unique, interesting and unusual 
ideas or methods. 

Committee member R. E. Nelson 
of Interstate Pipe Line Co. spoke on 
“ISA Report of Standardization of 
Maintenance Bulletins, Wiring Dia- 
grams and Schematics for Pipe Line 
Instrumentation.” R. E. Boyle, Ser- 
vice Pipe Line Co., presented “ISA 
Report of Closed System Pipeline 
Hydraulic Data Pertinent to Cen- 
tralized Control Systems.” Chairman 
Schroeder of Union Switch and Sig- 
nal spoke on “ISA Transportation 
Division Instrumentation Projects 
for Gas and Liquid Pipelines.” 


The Pipe Line Committee’s ob- 
jective, according to Max T. Nigh, 
chairman, is to “promote standardi- 
zation and distribution of knowl- 
edge in order to further the eco- 
nomic application of automatic tech- 
niques in the liquid pipeline indus- 
try.” 

This will be accomplished through 
completion of a number of commit- 
tee projects. Among them is a pro- 
ject under R. J. Osborn of Sinclair 
Pipeline Co., “Requirements for 
Electric Control-Valve Operators for 
Pipeline Service,” a summary of 
facts concerning electric control 
valves and a statement of the prob- 
lem of these applicants in pipeline 
service. 


Mr. Nigh and R. E. Boyle head a 
project “Factual Presentation of Dy- 
namics of a Closed System Pipeline,” 
providing a frequency response ana- 
lysis of a closed system pipeline 
with the entire pipeline included 
in the analysis. 


Other projects are “Requirements 
for Data-Handling Equipment for 
Pipeline Application,” under Glenn 
E. Mace of Williams Bros. Pipe Line 
Co. and G. E. Roads, Service Pipe 
Line Co. J. F. Con..eran of Arabian 
American Oil Co. heads another pro- 
ject on “Manzgement Education.” 
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SECTION 


Mojave Desert Section will com- 
pile a list of employment opportun- 
ities in the instrumentation field for 
use of ISA members. Positions will 
be cataloged as engineer, technician 
or mechanic, and experience requir- 
ed will be noted. The Section states 
it hasn’t become an employment 
agency; this is an information ser- 
vice only. 





Strictly Sectional 








New Jersey Section President 
Warren S. Jones talked about the 
proposed name change to “Instru- 
mentation Society of America” in 
the March issue of “Feedback,” the 
Section bulletin. Said President 
Jones: “The proposed name seems 
to more closely define our purpose 
and aim, but still gives the impres- 
sion of being allied with the musi- 
cians’ union. Perhaps the Society 
should find or invent a name that 
will encompass all of the phases of 
our industry. If not a new name, 
how about a new title such as 
American Society for Instrumenta- 
tion Engineers, or International So- 
ciety for Instrumentation § Engi- 
neers?” He also urged section mem- 
bers to let their views on the name 
change be heard. 


Does the chivalry of Texans know 
no bounds? Houston Section plan- 
ned a gala ladies night dinner dance 
and installation of officers late in 
March; said the installation would 
take only 15 minutes and promised 
NO SPEECHES! 


March activities of the Scioto Val- 
ley Section included sponsoring a 
Transistors Workshop - Elementary 
Theory, Elementary Circuit Design. 


Dr. Marvin T. Edmison, director 
of the Research Foundation at Okla- 
homa State University, which has 
played a vital part in developing 
the tracking devices used in Thor 
and other missiles, addressed the 
March meeting of the Tulsa Section. 


A subject of interest to everyone 
who eats seafood (and all other 


Chicago Section put out a call to 
members to save their old ISA Jour- 
nals and any other trade journals 
relating to instrumentation. The 
books will be collected periodically 
and distributed by the Section to 
secondary schools in the Chicago 
area. Claims the section: “Only by 
creating an instrumentation con- 
scious younger generation can we 
hope to obtain our share of the com- 
ing crop of youngsters.” 


Akron Section plans a frolic for 
April 21, the annual ladies night. 
At their March meeting, Section 
members discussed the proposed So- 
ciety name change; they’ll advise 
District V-P Gordon Carnegie of 
their opinions on the subject. 


F. R. Salisbury, section correspon- 
dent for Rochester, writes to say 
that members plan a May 5 meeting 
for short films and discussion on 
“Instrument Maintenance.” 


Washington Section plans an An- 
nual Ladies Night for April 13; the 
May 11 meeting will feature reports 
from officers and committee chair- 
men and new officers will be in- 
stalled. 


Sabine-Neches Section invited L. 
E. Maley, engineer, Technical Pro- 
ducts Div., Mine Safety Appliances, 
to speak on “Analyzer Sample Sys- 
tems” at their February meeting. 


Savannah River members learned 
about “Nuclear Submarines and 
Their Instrumentation” when Robert 
C. MacKeown of Knolls Atomic 
Power Plant addressed the March 
meeting. 


Charles H. Wirth of the Ampex 
Corporation addresses the April 8 
meeting of Fairfield County Section 
on “Getting the Most from Magnetic 
Tape Recording,” a taik on useful 
and ingenious appiications of mag- 
netic tape recording in instrumenta- 
tion and automatic control systems. 








Nathan Cohn, ISA Publications chairman, 
stands before St. Basil Cathedral, Mos- 
cow Mr. Cohn spoke at the Pittsburgh 
Section’s Iron and Steel Conference in 
March. He discussed his recent visit to 
Russia and the life of the average Russian 
citizen. 





David M. Boyd (center) head of the 
instrument department of Universal Oil 
Products Co., Des Plaines, Ill., spoke at 
the February meeting of the Milwaukee 
Section. At right is Edward Ehlers, vice- 
president and acting president of the 
Section, at left is Kenneth L. Holmes, 
technical chairman for the February 
meeting. 





The banner of San Diego Section was 
raised over the mid-winter meeting of 
ISA’s executive board. Hosts were (I. to 
r.) John Jenson, District IX education 
chairman; Dib Carpenter, vice-president, 
District IX; J]. Walter Finch, San Diego 


thoughtful people), “Water Pollu- 
tion by Industrial and Nuclear Pro- 
cesses,” commanded the attention 
of the Baltimore Section at their 
February meeting. The speaker was 











Dr. D. W. Pritchard, director of the President. 

Chesapeake Bay Institute, John 

Hopkins U. 
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Sections on the Move 


When it comes to the latest in 
instrumentation, an ISAman has not 
only heard about it, he’s probably 
seen it with his own two eyes. Sec- 
tions are on the move, seeing the 
newest and best in the field, keeping 
up to date with the plant tours and 
inspection tours arranged for mem- 
bers. 

Philadelphia Section members 
took two separate tours of General 
Electric’s Missile Facilities in Feb- 
ruary. One Saturday tour took them 
to the MSVD Dept. to see data pro- 
cessing and space capsules; another 
Saturday tour was to the Aero- 
science Lab, where they saw shock- 
tunnel testing simulating re-entry 
conditions. 

An afternoon in March found Bos- 
ton Section members traveling to 
Bedford, Mass., where they made an 
inspection tour of Lincoln Labora- 
tory. The tour centered around elec- 
tronic data-processing machinery 
and IBM’s SAGE computer, which is 
part of the Air Force’s SAGE sys- 
tem for air defense and control of 
defensive weapons. 

Eastern New York Section visited 
the Carrier Plant at Syracuse, tour- 
ed the research building and exhibit 
hall, viewed the manufacturing of 
large refrigeration equipment down 
to small room conditioners, and 
wound up the day by hearing a taik 
on heat pumps. 

Three sections made plant tours 
in February. Paducah toured the 
plant of the Air Reduction Chem- 
ical Co. at Calvert City, Ky.; Fair- 
field County Section toured the 
Perkin-Elmer plant at Norwalk, 
Conn., and the Atlanta Section tour- 
ed the Owens-Illinois Glass plant 
at East Point, Ga. 

Central Keystone Section caught 
the plant tour bug; they plan a visit 
to the Pennsylvania Power and 
Light Co., at Holtwood, Pa., on April 
28. 

Memphis Section inspected the in- 
strumentation of the Thomas H. Al- 
len Power Plant this month; in 
February they visited the Grace 
Chemical Company. 


Free Film Available 


A technical film, “Muscles of Con- 
trol,” is available without charge 
for ISA Section meetings. The color- 
sound 16mm film, available from 
the Fisher Governor Co., Marshall- 
town, Iowa, is a non-commercial 
film on the proper selection and ap- 
plication of control valves. Various 
types of actuators, valve bodies and 
inner valves are discussed. Running 
time is 25 minutes. 
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SECTION BRIEFS 


Local suppliers were honored 
guests at the February meeting of 
the Northern Indiana Section. Some 
70 suppliers, representing nearly 
400 manufacturers, were on hand to 
display their wares. 


Central New York Section heard 
Harry Ruch, chief sales manager of 
Honeywell’s Fall River Plant, speak 
on “Electronics as Applied to In- 
dustry” at the February meeting. 





G. Atkins of The Bristol Co. will 
address the May 5 meeting of the 
Eastern New York Section on “Gas 
Plants Circuits and Controls.” 





Correction 
An error in the price of the text 
of the film “Principles of Frequency 
Response” was made on page 62 of 
the March Journal. The correct price 
of the text is $1.25 per copy to ISA 
members, $2.00 to non-members. 








NEW MEMBERS 


ARK-LA-TEX: Joe Richard Brown 

ARUBA: Frederick Charles Eaton 

ASHTABULA: Raymond J. Bowman 

oo James R. Dorsey, Sr., James 

. Scott, Caesar Albert Trunzo 

BIRMINGHAM: Fulton Clarke Douglas, 
Jewel E. Myers 

BOSTON: Alfred E. Beecher, Robert Whe- 
don Graham, James M. McAlear, Bryan 


W. Moylan 
CENTRAL ILLINOIS: Robert F. Deakin 
CENTRAL KEYSTONE: James Mount 
CENTRAL NEW YORK: Charles L. Stock- 


dale 
CHARLESTON: Satyabrata S. Gupta 
CHICAGO: Kenneth H. Coughlin, Roger 
W. Fanter, John J. Foley, Douglas N. 
Gifford, Robert J. Hoenigke, Dr. Eu- 
gene Mittelmann, Joseph Thomas Moy- 
na, Jerry Roedel, Romer George Wil- 


sek 
CINCINNATI: Bernard L. Michaelson, Wil- 
liam Peter Patton, Gilbert B. Richards, 


r. 

CLEVELAND: Robert Samuel Kagy, John 
E. Rishel, William F. Rupnow 

CONNECTICUT VALLEY: Robert L. Mil- 
ler, Robert James Mulligan 

DAYTON: Donald Robertson Brown, Ger- 
ald V. Swearingen 

a ee Frank C. Carnaghe, Louis Har- 
ry Larime 

EASTERN NEW YORK: Mark Thomas 
Breslin, Robert Dean Hatch, Muncey 


E. Waddell 

FAIRFIELD COUNTY: Randall Goff 

FOX RIVER VALLEY: Elmer John Schultz 

HOUSTON: Richard L. Callaghan, Donald 
G. Darby, Theodore D. Sandelius 

IDAHO FALLS: Sherman D. Anderson, 
Donald Kenneth Brown 

INDIANAPOLIS: Martin P. Despins, Steph- 
en G. Pennock 

JACKSONVILLE:Donald C. Motes 

KANSAS CITY: Raymond L. Lewis 

LOS ANGELES: Lester W. Corey, Eugene 
William Cowherd, Thomas V. Parke, 
O. E. Strickland, Walter A. Tanchek 

MOJAVE DESERT: John F. Klein 

a wa Rene Maurice Bebin, Alain 

arro 

NEW JERSEY: Thomas Douglas Fenley, 
John Gugliotta, Harry Liber, Glenn W 
MacDonald, James Henry _ Schien, 
George M. Stankiewicz 

NEW ORLEANS: Ferd Kibodeaux, Carol 
Michael Pfister 

NEW YORK: George Fried, Paul C. Hutch- 
inson, A. C. Nielsen, Bernard Schlessel, 
George F. Werner 

NORTHERN CALIFORNIA: Wade Dickin- 
son, William Weston Dodson, Charles 
W. Kopf, Oris Q. Leach, William B. 
Milligan, Jr., Elias Mokakos, John 
Lewis Stewart 

NORTHERN INDIANA: Lew R. Bradley 

NORTH TEXAS: Eldone H. Truex 

OAK RIDGE: Sanford Bomar Dehart 

OMAHA: P. Harold Kenworthy 

ORANGE COUNTY: Paul Eugene Ayers 
Russell Phillip Bair, Arthur Lealand 
Beatty, Donald Aaron Berg, Elwood 
F. Blondfield, Roger Wilson Bogart, 
Harold Oliver Boss, Robert J. Brand- 
enberg, Oliver Cobine, Jr., Edwin L. 
Drinkwater, Dan Driskel, Douglas B. 
Gardner, Thomas Wilbur Gaul, Don- 
ald V. Gayton, John William Gillings, 
George A. Green, Thomas Ivan Hum- 
phries, Robert Harold Jones, Karl F. 
Kent, Jr., Robert Edwin Klees, Walter 
Cc. Kraft, Jr., Charles A. Layne, Phyl- 
lis M. Nelson, William Q. Nicholson, 
John M. Quirk, William G. Schroeder, 


Jr., Harvey M. Stephens, William E. 
Steepleton, Dawson E. Teaford, George 
S. Turner, Robert Louis Wehrli, Rob- 
ert S. Whiteside, Jr. 

PANHANDLE: Calvin W. Applewhite, 
Earl L. James, Lyle Don Ochs 

——_— ISLE: Warren Dale Campbell, 

s M. Simonian 

PHILADELPHIA; James A. Boice, Bernard 
J. Bradley, Jr., James Robert Casser- 
ly, George T. Cook, II, William H. 
Cromley, Frank J. Desiderio, Lewis 

. Dunbar, Robert F. Fenlon, Clyde 
Burt Fox, J. N. Gerfin, Ellis A. Haney, 
James M. Hines, Charles Edwin Hood, 
George Edward Hoffman, Walter A. 
Huss, Paul E. Hutchings, Homer Jen- 
sen, Lewis M. Kieffer, Robert R. Klein, 
Wladimir Kril, Robert Daniel Neyer, 
Alfred John Rakowski, Richard F. 
Rossbauer, Kenneth .  Sapovits, 
George R. Schollhamer, Rihard H. 
Sicidmore, Charles E. Smith, Dempsey 
S. Stuckey, William A. Van Fossen, 
<a a Welsh, Elliott B. Wheel- 
artin Wurzer, Jr. 

PITTSBURGH: B. F. Bonaker, Lloyd Her- 
bert Davis, John A. Dixon, Jr., George 
K. Gregg, ‘C. Dan Hartman, Eugene J. 
Lepiane, Thomas Patrick Murray, 
James Robert Phillips, Louis N. Smith. 

RICHLAND: John R. Ashton, Thomas W. 
Burns, Thomas R. Cartwell, Alton C. 
Curtis, James W. Green, Glenn 
Hoffman, William Herman _  Knolle, 
John Mateo, Virgil Leon Miller, Dale 
William Morris, Freeman Andrew 
Reiter, Thomas Howard Richards, Jos- 
eph G. Rissberger, John P. Robinson 

ROCHESTER: Roger L. Hoadley 

SABINE NECHES: Ned K. Walters 

SA oo = David Louis Nelson, Ezra 


ST. Louis: ‘Franklin Schmiedel, III 

SAN DIEGO: John Joseph Beckman, Wal- 
ter F. Conrad 

SAN FERNANDO VALLEY: Alvin R. 
Hunter, Emil Schwarz 

SANTA CLARA: Donald Phillip Allen, 
Robert O. Johnson 

SEATTLE: Uhland Boyer, Jr., Robert Vic- 
tor Elliott, Homer O. Irwin 

SOUTH BEND: Harold E. Eller, Mats-Olof 
Macklin 

TORONTO: John Fisher Christoff, Walter 
W. Cliffe, John James Cowley, A. R. 
Crawford, Thomas D. Dalzell, Thomas 
L. Douglas, David J. Drybrough, Wal- 
ter Donald Dzuryk, Jack A. Forward, 
Allan Ramsay Gladwell, Frank Gordon 
Hughes, Russell Bert Jay, Frank Jur- 
anka, George Leitch, tanley Fred- 
erick Lewis, John McCaw, Andy Henry 
Nadon, Thomas I. Robinson, Alex 
George Shack, Paul Antoine Thibert, 
John Tomlinson, Raymond A. J. Wat- 


son 
TULSA: Daniel T. McElligott 
UNAFFILIATED FOREIGN: Paul Roger 


Kentzel 

UNAFFILIATED UNITED STATES: Roy 
Lee Anderson, Robert T. Gill, Charles 
Jerry Pace, William C. Robinson, 
Steven I. Simon, Robert Leland Weiss 

WASHINGTON: Michael E. Gayowski, 
Herbert Goldsmith, Lewis Greenspan, 
Quentin S. Johnson 

WAYKE COUNTY: Norval Henry Cooper, 
Vernon Leroy Hart, John S. Perry 

WESTERN MASSACHUSETTS: Roger G. 
Riefler 

WICHITA: Elbert G. Johnson 

WILMINGTON: John C. Harden, Charles 
M. White 
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> ISA PERSONAL NOTES—— 








I. Melville Stein, president of 
Leeds & Northrup, Philadelphia, Pa., 
and a member of the Philadelphia 
Section, has just completed his 40th 
year with the firm. He joined L & 
N as a sales engineer and moved 
upward through 
various responsi- 
bilities which in- 
cluded a_ long 
period as direc- 
tor of research. 
In 1951 he was 
elected to the 
new position of 
executive vice- 
president and 
two years later 
became presi- 
dent. On the sub- 
ject of instrumentation. Mr. Stein 
says, “Today’s opportunities in the 
controls and instruments industry 
are of such magnitude that it is dif- 
ficult to enumerate them. Many in- 
dustrial processes today could not 
operate at all without automatic 
controls and the number of such 
processes is growing.” 





Warren S. Jones, president of the 
New Jersey Section and David M. 
Breslauer, vice-president-elect of 
the New York Section, along with 
T. Donde and Lamar R. Speer, re- 
cently formed the Blake Equipment 
Corp., of 409 Grand Ave., Engle- 
wood, N. J. They will act as manu- 
facturers representatives for Barton 
Instrument Corp., Meriam Instru- 
— Co., and Palmer Therometers, 
ne. 


G. Foster Rucker, Los Angeles 
member, succeeds Nathan Cohn as 
manager, market development div- 
ision, Leeds and Northrup. 


Robert E. Blackwell, Pittsburgh 
Section member, has been appointed 
manager of sales, 
steel—a new po- 
sition with the 
recently organiz- 
ed Controls Di- 
vision of Hagan 
Chemical and 
Controls. He was 
formerly assis- 
tant sales man- 
ager. In his new 
post he will 
serve as national 
coordinator for 
product sales through district offices 
in the heavy steel producing areas. 
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W. Stuart Caton, Kansas City 
members has been appointed Chi- 
cago territory sales engineer for 
B-I-F Industries, Inc. 


Doug Dismukes (photo) Philadel- 
phia Section member, has been pro- 
moted to the newly created position 
of Water and Waste Industry Mana- 
ger of Fischer & 
Porter Co. For- 
merly a field en- 
gineer in the 
Philadelphia of- 
fice, Mr. Dis- 
mukes has been 
with F & P for 


15 years. Ben 
Volker, another 
ISAman, will 


open the Jack- 
sonville office of 
F & P. He was 
formerly product application engi- 
neer for the firm. Pittsburgh Sec- 
tion member G. A. Stiftinger has 
been named district manager of F 
& P’s Pittsburgh office. 


James W. Murray, Cincinnati 
member, has been appointed sales 
representative for Technical Wire 
Products in southwestern Ohio, 
southern Indiana and Kentucky. 


The R. S. Stover Co., Marshall- 
town, Iowa, sales representatives of 
the Fisher Gov- 
ernor Co., open- 
ed a district of- 
fice in Omaha, 
Neb., in Febru- 
ary. It is headed 
by Virgil Jan- 
sen, Omaha Sec- 
tion member, 
who has repre- 
sented the Sto- 
ver Company for 
10 years. The of- 
fice will serve 
the territory of Nebraska and west- 
ern Iowa. 


New sales engineer in the Middle 
Atlantic States for the Helicoid Gage 
Division of American Chain and 
Cable is Charleston Section mem- 
ber Roger L. Woizeski. 


Elmer S. Hayes, Jr., Houston Sec- 
tion member, has been named assis- 
tant manager of the contracts de- 
partment, SPACE Corp., Dallas, 
Tex. He was formerly senior project 
engineer for the firm. 


Edward U. Thomas, New York 
Section, has joined the Railroad 
Products Division, Servo Corp., as 
development engineer. He was for- 
merly with Union Switch and Sig- 
nal. 





Obituaries 


Charles S. Redding 


Charles S. Redding, chairman of 
the Board of Directors and former 
president of Leeds & Northrup, 
Philadelphia, died January 2, at the 
age of 75, after a brief illness. 

A member of the Philadelphia 
Section of ISA, Mr. Redding attend- 
ed the University of Pennsylvania, 
graduating in 1906 with a BS in EE. 
He joined Leeds & Northrup as a 
salesman in 1909. He was president 
of L & N from 1939 to 1953; chair- 
man of the board thereafter until 
his death. From 1941 to 1946 he was 
president of The Franklin Institute; 
from 1949 to 1951 he was president 
of the Scientific Apparatus Makers 
of America. Last year he received 
the SAMA award for “highest 
achievment in developing the indus- 
try’s capacity for serving the nation 
in the fields of industry, research, 
education, health and defense.” 

He was also a member of the 
American Institute of Electrical En- 
gineers, the American Physical So- 
ciety and the American Association 
for the Advancement of Science. 


Joseph H. Huber 


Joseph H. Huber, 55, died in St. 
Louis, Mo., January 14. A charter 
member of the St. Louis Section, 
ISA, he had a leading role in intro- 
ducing the science of instrumenta- 
tion in St. Louis area manufacturing 
plants. 

A native of New York, Mr. Huber 
graduated from Brooklyn Polytech- 
nic Institute in 1926, when he joined 
the Ingersoll Rand Co. He came to 
St. Louis in 1933 as sales engineer 
with Taylor Instrument Companies. 
In 1946, he formed the Instrument 
Engineering Co. which represented 
many well-known instrument com- 
panies in the St. Louis area. 
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> INDUSTRY NOTES 





This versatile automatic-tool-chang- 
ing, tape-controlled combination 
machine that makes automation 

ically feasible for the small- 
lot manufacturer has been devel- 
oped by Kearney & Trecker Corp. 
with General Electric supplying the 
electronic program controls. It’s 
for milling, drilling, reaming, tap- 
ping and boring operations. 














instrumentation’s “Summit” 
The Gordon Research Conferences 


Among the hierarchy of instru- 
mentation, the “Summit” conference 
of the year is the select, top-level 
Gordon Research Conferences. The 
Conferences are spread out over a 
two and one-half month period; this 
year from June 15 to September 4, 
at three different New Hampshire 
locations. The instrumentation con- 
ference will be held from August 
24 to 28 at Colby Junior College, 
New London, New Hampshire. 


The Conferences, now in their 28th 
year, were established to stimulate 
research in universities, research 
foundations and industrial labora- 
tories. According to the director, W. 
George Parks of the University of 
Rhode Island, “It is the hope that 
each conference will extend the 
frontiers of science by fostering a 
free and informal exchange of ideas 
among persons actively interested in 
the subjects under discussion.” 


Attendance at each conference is 
screened down to 100 individuals so 
that conferees will be distributed as 
widely as possible among the var- 
ious institutions and _ laboratories 
represented. Attendance is by ap- 
plication, which must be made at 
least two months in advance on a 
standard application form. This pro- 
cedure is followed to obtain certain 
specific information that will assure 
a fair and equitable decision on the 
application. 


Invited speakers and papers at 
this year’s instrumentation confer- 
ence include: 


Instrumentation for Use in Sat- 
ellite and Rocket Experiments, J. 
Lloyd Bohn. Linking Man to High- 
Speed Machines, Lawrence J. Fogel. 
High Altitude Spectroscopy from 
Balloons, David M. Gates. 


74 


Philosophy of Design for an Un- 
attended Computer-Controlled Pro- 
cess, William Priestly, Jr. Instru- 
mentation for Industrial Physiology, 
Paul E. Smith, Jr. Instrumentation 
in Automotive Research, Albert F. 
Welch. Anamorphic Motion Picture 
Display, E. Hilburn. 


Contributed papers and the auth- 
ors are: 


A Study of Externally Pressurized 
Gas Bearings for Instrumentation, 
J. H. Laub. New Methods of Meas- 
uring the Wind, Sidney Lees. Infor- 
mation Extraction Techniques for 
Spectral Analysis, R. H. Taplin. 
Transistor Demodulation at Ultra- 
sonic Frequencies, Ronald P. Sch- 
wenker. A Practical Scheme for 
Automatic Clinical Procedures, Ray- 
mond Jonnard. An N-Dimensional 
Cam, E. Hilburn. New Principles 
and Devices for the Study of Elec- 
tromechanical Phenomena, _ Erik 
Blomgren. 


New Uses for Microencapsulated 
Materials, John J. Stansbrey. New 
Techniques for Using Semiconductor 
Diodes in Precision Instruments, W. 
Norris Tuttle. Dynamic Support of 
Instrument Components in Viscous 
Fluids, C. S. Draper. Simplification 
of Complex Instrument Functions, 
Phillip D. Schnelle. Therapeutic In- 
strumentation for Bedside Use, Arth- 
ur E. MacNeill. A Tilting Air-Lubri- 
cated Piston Gauge for Pressures Be- 
low 0.5” Hg, E. C. Lloyd. 


Requests for attendance or addi- 
tional information should be ad- 
dressed to W. George Parks, Di- 
rector, Department of Chemistry, 
University of Rhode Island, Kings- 
ton, Rhode Island. 





Process Dynamics 
Summer Course for 
Chem Teachers 


The application of instrumenta- 
tion to petroleum and _ chemical 
processes has become necessary to 
achieve the productivity required 
in modern manufacturing. Develop- 
ment of system concepts applied to 
processes under dynamic conditions 
has created a new field of engineer- 
ing. But college instruction in this 
field heretofore has been mainly 
based on the theory of process 
statics. 


In 1957, the Process Control Sub- 
committee of the American Institute 
of Chemical Engineers surveyed 117 
chemical engineering college depart- 
ments to determine the status of 
process dynamics courses in their 
present curricula. Of the 107 schools 
replying, only 32 stated that a course 
in ordinary differential equations 
preceded their process control cours- 
es. Since such math is a minimum 
preparation for the process dynamics 
concept, it was reasoned that less 
than a third of the schools surveyed 
were actually offering studies in 
this important new area. 


To meet this need, the National 
Science Foundation has just an- 
nounced a grant of $20,000 to Case 
Institute of Technology, Cleveland, 
Ohio for an experimental summer 
conference on the theory and tech- 
niques of process control dynamics. 


The conference was conceived by 
the Foundation for Instrument Edu- 
cation and Research (FIER) and the 
Process Control Subcommittee of 
AIChE. In 1958, FIER successfully 
encouraged NSF to support a three- 
week course at Case Institute to in- 
troduce teachers of general engi- 
neering from technical institutes to 
similar material (pg. 51, ISAJ 10/58). 


Case Institute has an outstanding 
reputation in dynamic analysis tech- 
nique, and process control. The 
three week conference—July 6 to 24 
—will be under the direction of 
Professors Donald P. Eckman and 
Irving Lefkowitz, both internation- 
aly known for their advanced work 
in these areas. It will be a short 
intensive course composed of lec- 
tures, laboratory experiments, and 
discussion periods on control theory 
and dynamic analysis mathematics. 


Applicants to the FIER-AIChE 
summer conference can come from 
any AIChE accredited school now 
offering an undergraduate program 
of instruction in chemical engineer- 
ing. The 30 most qualified candi- 
dates will receive free tuition, al- 
lowance for travel, and stipends 
of up to $15 per day. Interested 
professors or instructors may con- 
tact FIER, 335 East 45th Street, New 
York City, for application forms. 
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Computer Process 
Control Realized 


What the process industry has 
been waiting for and working for— 
process control by computer—will 
become a reality this year when 
Monsanto Chemical Co. puts the in- 
dustry’s first computer - controlled 
chemical plant on-stream. 


Howard K. Nason, Monsanto’s 
vice-president and general manager 
of research and engineering, said 
in announcing the system, “To the 
best of our knowledge, this will 
be the first chemical plant to use an 
electronic computer for the direct, 
on-line control of the over-all proc- 
ess. It will be installed in an exist- 
ing manufacturing unit which is al- 
ready highly instrumented by to- 
day’s standards.” 


Location of the plant and process 
involved were not disclosed. 


The computer installation will be 
the result of a joint study by Mon- 
santo’s systems engineering group 
and the Thompson-Ramo-Wooldridge 
Products Co., which supplied an RW- 
300 Digital Control Computer. 


Delivery is scheduled for next 
summer and the plant will be under 
computer control by the latter part 
of 1959. 


TRW will have a hand in another 
control “first” this year. John R. 
Hoover, president of B. F. Goodrich 
Chemical Co. has announced that 
the firm will complete, in June of 
this year, installation of a fully- 
automated vinyl-chloride monomer 
production unit at its calvert City, 
Ky., plant. Mr. Hoover stated that 
the installation, to be controlled by 
an RW-300 system, will be the first 
in the chemical processing field to 
utilize this revolutionary digital sys- 
tem to operate a chemical process 
specifically designed for computer 
control. 


The system will exercise “closed- 
loop” control over the process and 
will log operating data and comput- 
ed values. 


“Investment for the computer,” 
Mr. Hoover said, “with its auxiliary 
equipment, and including installa- 
tion, programing and training of 
personnel wiil be nearly $200,000.” 


Preprints Available 


Copies of outstanding technical pa- 
pers presented at the 13th Annual 
ISA Instrument-Automation Confer- 
ence and Exhibit in Philadelphia are 
available for immediate delivery. 
Papers in stock are listed by major 
subjects on page 66 of this issue. 
Price is just 35¢ to ISA members, 
50¢ to non-members. 
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BAFTO ACCESS — 
IN ANALOG DATA REDUCTION SYSTEMS 


Three companion units by Hycon Eastern provide auto- 


matic indexing and high-speed access to selected 
in multi-channel magnetic tape instrumentation sys 
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recorded on magnetic 





also visually displays 
minutes and seconds a 


DIGITAL TIMING GEN 


though other timing formats are available to meet 








data 
tems. 











| Jor Tape Indexing 


| DIGITAL TIMING GENERATOR, MODEL 201, gener- 
‘ ates numerically coded timing signals which are 


tape throughout the data 


recording periods, providing a precise digital 
index in terms of elapsed time. The Generator 


the exact time in hours, 
s illuminated digits. 


ERATOR, MODEL 206A, FOR 


AIRBORNE APPLICATIONS is a militarized ver- 
sion of Model 201. A Remote Control Box 
contains Power off-Standby-Operate Switch, 
the Digital Clock Set, and the Time Display. 
Completely transistorized, Model 206A in- 
cludes a binary coded decimal system al- 


customer requirements. 


Weighing only 15 pounds, Model 206A is stable to 1 part in 100,000 giving an 


accuracy of + 1 second in 1 day’s time. 


For Tape Search 


MAGNETIC TAPE SEARCH UNIT, MODEL 202, operates dur- 
ing data reduction periods. On the basis of time indices 
recorded on the tape by the Digital Timing Generator, 
this instrument automatically locates and selects for 
controlled playback the tape data included between a 
“sequence start time” and a “sequence end time” spe- 
cified by panel dial settings. The time index is visually 
displayed as illuminated digits on a small separate 
panel which may be remotely located for convenience. 
Model 202 may be modified to search for timing for- 
mats other than those originated by Model 201. 
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JET ENGINE TESTING 
Digital Timing Generator, 
Model 201 synchronizes all 
data receiving equipment. Its 
output can be piped to mul- 
tiple test cells and control 
rooms simultaneously. 


Write for Technical Bulletin TS 


WIND TUNNEL TESTING 
Pressure and temperature data 
of missiles are referenced to 
angle of attack. Model 201 


position signal for each new 
angle of attack. 








MISSILE AND AIRCRAFT TESTING 
Model 206A generates timing 
signals simultaneously with 
other flight test data. Model 
201 generates a timing code 


format for synchronizing 
ground station recordings. 
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HYCON EASTERN, INC. 





75 Cambridge Parkway Dept. A. 
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What’s Ahead 





in Industrial Analyzers 


If history repeats itself, the latest 
developments in laboratory analy- 
zers, revealed at the 10th Annual 
Pittsburgh Conference - Exhibit on 
Analytical Chemistry and Applied 
Spectroscopy, March 2-6, were a 
glimpse at the industrial process 
analyzers of tomorrow. For, in the 
past decade, so rapid has been in- 
strument progress that new labora- 
tory analyzers have evolved into 
dependable, automatic in - plant 
forms in as little as two or three 
years! 


Automation in the Lab 


Interesting as an augury of plant 
analyzers to come, were the several 
papers concerned with making auto- 
matic the present laboratory designs. 
Potter and Churchill of Alcoa Re- 
search Laboratories reported a sys- 
tem of spectrochemical analysis in 
which the entire process is auto- 
matic from insertion of a program 
card to digital printout. A program- 
er and analog computer select ex- 
citation, wavelengths, element se- 
quence and equations. Features are 
speed, superior accuracy and elimi- 
nation of human errors. The paper 


“Digital Electronics Methods of IR 
Analysis,” by R. H. Taplin of IT & T, 
described new digital manipulation 
of IR spectral data. A transistor 
digital analyzer and optical conver- 
ter translate analog transmittance 
values into absorbance expressed in 
binary form. 


Chromatography Advances 


Messrs. R. D. Condon and J. E. 
Golay of Perkin-Elmer presented a 
paper of great interest: “Design 
Considerations of Gas Chromato- 
graphy Employing High-Efficiency 
Capillary Columns.” With this new 
column, efficiencies approaching 
50,000 theoretical plates are achieved 
at high speed, yet with resolutions 
over 70. Your editor heard off-the- 
cuff predictions that the “Golay 
Column” might become a dominant 
type for lab chromatography in the 
next two or so years; and learned 
there are no insurmountable prob- 
lems to yy adaption to in-plant mo- 
dels a y€@r or two later. To exploit 
the resolution of this new column, 
a flame-ionization detector has been 
developed with the unequaled theo- 
retical sensitivity of 10 g/cc of 
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200% range. 






Magnetic Reluctance 
PRESSURE 


TRANSDUCER 
MODEL P3D 


RANGES AS LOW AS +1/10 PSID 
MAXIMUM LINE PRESSURE 5000 PSI 


* MAXIMUM OVERPRESSURE: 200 psid or 


* EXTREMELY CORROSION RESISTANT. 
* INSENSITIVE TO SHOCK AND VIBRATION— 





DELIVERY 


PURGE ROTAMETERS 





Most popular conference event was 
premier of a color-sound movie ‘“‘In- 
frared Spectroscopy,’’ definitive 36- 
minute exposition of IR theory and 
practice produced by Rensselaer Poly- 
technic Inst. under a grant from Per- 


kin-Elmer Corp. This scene shows 
Sister Stimson, originator of a new 
IR_ solids-analysis technique, during 
shooting of the new film. (Film can 
be bought or rented through Perkin- 
Elmer.) 


sample carrier gas. First applica- 
tions which come to mind: air pol- 
lution, refinery and petrochemical 
pilot research, beverage and food 
odor and flavor studies, and biomed- 
ical fields such as cancer research. 

The conference showed high in- 
terest in analysis for boron com- 
pounds. Goward, Jimenez, Reed and 





Quick 






have stainless steel 
parts 





SK Purge Rotameters for indicating 
and manually controlling small flows 
are competitively priced yet give 
these advantages—stainless steel 
internal parts... positive back flow 
check valve...effective flow control 





valve... removable tube feature. 

Available with differential regulator 
for automatic control of purge rate 
of flow. Also supplied in lucite and 
Kel F. Write for new Bulletin 18P. 


not oil filled. 
¢ ACCEPTS CORROSIVE FLUIDS BOTH SIDES— 


all stainless exposure. 


SK Fig. 1853 Purge Rota- 
meter. Rate of fluid flow is 
indicated by position of ball 
float in relation to scale 














Write for your copy of new brochure describing beside tube. 
complete line of PACE Transducers. “ 
Schule and Koerting COMPANY 
| ad ¥ O95 engineering company mememenmees saeineen 
13035 Saticoy St,, North Hollywood, California + — Phone POplar 5-0453 2253 STATE ROAD, CORNWELLS HEIGHTS, BUCKS COUNTY, PA. 
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Wiederkehr, of Westinghouse An- 
alytical Section, reported a quinali- 
zarin determination of boron in ma- 
terials of the Shippingport atomic 
reactor; Callicoat and Wolszon de- 
scribed work at Marshall College 
using carminic acid for boron analy- 
sis. A new coulometric monitor for 
boranes in air was described by 
Braman, Johnston and Kuhns of 
Callery Chemical Co., and De Ford 
of Northwestern U. Because of their 
toxicity and volatility, boron hy- 
drides are a health hazard in manu- 
facture of the new, “exotic” solid- 
siammauie missile fuels so much in 





(Left). A new IT&T Digital 
Spectro Analyzer for can- 
cer diagnosis engrosses ex- 
hibit visitors O. Serranno 
and P. N. Eisner, both of 
Nutley, N. J. (Sun Tele- 
graph Photo) 


(Right), Here, General 
Chairman Dr. Edwin S. 
Hodge (left) of Mellon In- 
stitute, checks last minute 
details with Banquet Chair- 
man Jj. L. Pflasterer, US 
Steel. 


the news today. A new, fully-port- 
able borane detector, capable of 
sensing 0.01 ppm of pentaborane or 
decaborane, attracted much atten- 
tion in the exhibit of Mine Safety 
Appliances. 


Exhibit Standouts 


Other popular exhibits: a brand- 
new portable X-ray analyzer, 
weighing but 50 pounds complete, 
by Phillips Electronics, Inc.; an im- 
pressive documentation of the amaz- 
ing resolution of modern analyzers— 
a 40-foot-long recorded chart spec- 
trograph of NHs, produced by the 








Beckman Model IR-7 spectrophoto- 
meter; an analyzer of brand-new 
principle — the Aminco-Keirs re- 
cording spectrophosphorimeter: Dr. 
« J. Keirs of Florida State U. des- 
cribed its operation in an analytical 
chemistry session paper. In an over- 
flow hotel-room exhibit, F&M 
Scientific showed a completely-new 
“programed temperature” gas chro- 
matograph which, by varying col- 
umn temperature over wide limits, 
rapidly separates mixtures’ with 
wide boiling-point ranges: all sol- 
utes emerge as well-defined peaks 
of nearly similar sates and + aye. 





_ ee 


FLEXIBLE COUPLINGS — 


for instrument and servo drives 
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ical, contai 


NT Le a the type used 


on & Oe ide operations. Many other 


available in the complete line of VAN-AIR 





by steel, automotive, chem- 
gee ye aay and delivers 
capacities (see below) are also = & 


Ideal for eliminating vibration, shock, noise, end play and | 


backlash . . . and guarding against misalignment friction 
and bearing wear problems in servomechanisms, instru- 
ments and other similar drive and control systems. Simpli- 
fied design utilizes two hubs connected by a seamless 
metallic bellows in several metals. Write for technical 
data on stock or custom units. Ask for Data Sheet M-804! 


CONTROLS COMPANY 
BRIDGEPORT THERMOSTAT DIVISION - Milford, Conn. 
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COMPRESSED AIR DRYERS 


THAT OPERATE FOR LESS THAN 1-CENT PER 6000 CU.FT 


vee aed he on is automatic. It purifies raw compressed air through 
lor that extracts water and dirt—then reduces moisture 

oan mo. an thet ‘entails No heat, regeneration, volume loss of carry-over 
ler 1% pressure drop. The clean, dry, “instrument” quality of Van- 

weaned air is indispensable for air controls, tools, processes, etc. as a quard 





23 STANDARD 

against corrosion, pollution, dilution, freezing, etc. CAPACITIES — 

PLANT ENGINEERS! With an eye to 25 to 3000 cim 

4 f efficiency (cost saving, too) look into 30 to 6000 psi 
advantages of dry compressed air. Ask » 

LRSM =E5B for brochure with dewpoint graphs. PATS. PEND. 


VAN PRODUCTS CO. * Engineers * Manufacturers 


5895 SWANVILLE ROAD, ERIE, PENNSYLVANIA 
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Machines That Learn- 
Controls “New Look” 


A basic theory for adaptive con- 
trol’s processes, the theory of dy- 
namic programing, has been ad- 
vanced by Robert Kalaba and Rich- 
ard Bellman, both of The Rand Cor- 
poration, Santa Monica, Calif. 


In a paper entitled “Adaptive 
Control Processes” presented at the 
recent national convention of the 
Institute of Radio Engineers in New 
York, Mr. Kalaba and Mr. Bellman 
describe new mathematical tech- 
niques for devising a system of con- 
trols that improve their performance 
by adapting to circumstances as they 
find them. 


According to the authors, the mili- 
tary and commercial implications of 
such devices are impressive and con- 
siderable research on them is cur- 
rently underway in both the United 
States and the Soviet Union. Many 
models of control processes have 
been investigated, using the many 
powerful analytic techniques of 
mathematics. Currently, mathemati- 
cians face problems of a quite new 
type. These are control processes in 
which they do not have sufficient 
information concerning the under- 
lying structure of the process to set 
up the usual mathematical models. 


R They may not know cause and ef- 

F TR DRYER BUDGET AIR DRYER fect, what types of control are avail- 
able at the outset, how long the 

process is going to last, what the 

state of the system is at any time, 


supplies smal! quantities or even know exactly what it is de 
sire oO ao. ‘ 
of dry air at low cost 


Optimal vs. Feasible 


Such problems appear in different 





If your requirements for very dry air are guises in " a of ans 
ively - ighliy i = economics, statistics, psychology, bi- 
relatively small—but highly important NEW BUDGET DRYER dias iad sanaene Oke ae a 


you'll find the new Budget Air Dryer tailor- 
made for your needs. An investment in 


efficient operation under the handi- 
cap of uncertainty is called the “the- 


IS IDEAL FOR: 


large equipment is not needed. The Budget © air-operated instrument ory of adaptive control processes.” 
D is modestl iced ily installed and controls There are two essential parts: the 
sisfrraber eps Lied mieapunmaren 4 study of optimal control and the 
serviced, operates on any 110 volt a.c. line. e electronic equipment study of feasible control. The latter 
e small cubicles may be far more important in many 


This entirely new unit supplies up to 


. : : . cases where it is not even possible 
20 cubic feet per minute of air, dried to a P 


e pilot plant operations . : 
site , to define what is meant by “opti- , 











dewpoint of —60°F or lower. Operation mal.” 

is completely automatic. Likewise, the unit ee pe ee ee 
is as foolproof as possible, operating independently of variations in the problem is to adapt an all-pur- 
air pressure. Rugged construction and a long operating cycle assure pose computer to the solution of a 


particular problem whose _ special 


trouble-free use. 
=e 3 features may not be completely 


Lectrodryer Budget Dryers are standard units, available from stock, known at the outset. Not only must 
shipped ready for installation. For complete information on this new the machine be instructed in the 
unit and its low cost, write for Bulletin BOA, Pittsburgh Lectrodryer routine operations of arithmetic, it 


ee : : é - must also be shown how to modify 
Division, McGraw-Edison Company, 356 32nd St., Pittsburgh 30, Pa. its patton: te in pocesdence with the 


nature of the solution — the idea of 





“sequential computation.” 

+ ad r er Adaptive control processes can be 
applied to such diverse fields as 
medical diagnosis and the control of 

CIRCLE NO. 33 ON PAGE 67 | supersonic flight. 
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Machines that “learn” by experi- 
ence, that can adapt to circum- 
stances —such devices presage al- 
most limitless possibilities for auto- 
matic control. 


Who Will Buy What? 


Application of this theory to eco- 
nomics could have far-reaching ef- 
fects. At present, only feeble means 
exist for predicting the behavior of 
consumers. With this new theory, the 
possibility arises of finding a solu- 
tion to the very difficult problem of 
determining what distribution or de- 
mand there will be for a new prod- 
uct or device. The ability to more 
accurately predict demand could 
spell the end of surpluses of obsolete 
or useless items and eliminate under- 
supply. 

The mathematical questions that 
arise in these studies are exceed- 
ingly complex, and equally fascinat- 
ing. The mathematician is accus- 
tomed to problems which are diffi- 
cult because of formidable equations 
and complicated calculations. He is 
not as yet used to the ideas of prob- 
lems which are difficult primarily 
because they fit into no mathemati- 
cal theory. Indeed he faces the para- 
doxical situation of having very 
simple verbal problems which can- 
not at the present time even be 
formulated in terms of mathematical 
symbols. 


The new mathematic theory of 
dynamic programing, constructed to 
handle the multi-stage decision proc- 
esses of control theory, was devel- 
oped by Mr. Bellman and described 
in a book by that title recently pub- 
lished by Princeton University. 


The theory of dynamic program- 
ing provides not only a common 
conceptual basis for both classical 
control processes and the new adap- 
tive control processes, but in addi- 
tion supplies computational tech- 
niques which can be used by modern 
digital computers to yield numerical 
answers. 


Air Traffic Control 


Elimination of tragic mid-air col- 
lisions is possible with use of an air 
traffic control computer that can 
anticipate and prevent such colli- 
sions between airplanes before they 
take off or while they are in flight. 


The special purpose computer has 
been developed by Gilfillan Bros., 
Inc., under an Air Force contract. 
The computer will accept a pilot’s 
flight plan and check whether it con- 
flicts with other flight plans before 
takeoff. The computer also tracks 
the flight itself by periodic position 
reports from the pilot and automati- 
cally warns him well in advance if 
there is any possibility of collision 
or if he is straying off course. It 
also tells the pilot the best method 
of correcting the situation. 
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RAMBLINGS On Qa 
INSTRUMENTATION 





a 


For those of you who missed our commercial on the EARLY, EARLY SHOW (4:00 
a.m. EST) last February 29th, we herewith reprint a few excerpts from the videotape. 
The musical background (provided by a glockenspiel and cash register.) must, of course, 


be imagined. 
(¢ fae F President 














ANNCR:: Oh, hello there. Say, ..HDCCVS! (Hdccvs is short for 
friends, if you've been Hays DC Constant Voltage 
nervous, irritable, out of Supply, friends.) And here it 
sorts lately...it may be due to is--the thinking man's DC 
nagging dry cells in your DC voltage supply. Just plug it 
Voltage Supply. Well, now you in to any 115-volt AC outlet 
can say good-bye to calomel enjoy cool, clean, accurate DC 
calibrations for keeps with the voltage...volt after volt 
amazing new... after volt. 














You can use the new Hays DC Imagine!--no more stabbing 
Constant Voltage Supply unit shoulder pains from lugging 
with practically any potenti- suitcase loads of batteries to 
ometer type instrument...and put the Bureau of Standards! No 


those dry cells back in your more calomel cells to pamper 
mother-in-law's hearing aid. and polish! 











, HAYS 








INSTRUMENTATION 
Now, for you eggheads, the The Hays folks will be glad to 
stability of this money-saving bombard you with all the facts. 
little rascal is +.05% for Just drop them a postcard with 
+20% supply voltage variations; your name and address. And 
+.08% maximum drift over 10,000 tell ‘em where you heard about 
hours of operation (readjust- it, friends. Now, back to our 
able); and +.0045% max./°C: movie to see how Dustin Farnum 
change in ambient temperature. is making out against those 
Is that clear? redskins... 


THE HAYS CORPORATION °& MICHIGAN CITY 46, INDIANA 
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New tubeless 0.1% a-c line regula- 
tors give up to 5kva out. High output 
and fast response result from a unique 
combination of semi-conductor and 
magnetic amplifier principles in the 
new Sorensen Model R3010 and R5010 
a-c line regulators. Model R5010 (left) 
puts out up to 5kva and Model R3010, 
3kva. Provision for remote sensing al- 
lows you to hold regulation accuracy at 
the load despite length of output leads, 
and, with an external transformer, 
permits regulation of any a-c voltage. 









































Broadest line of a-c regulators. A 
complete line of electronic a-c regulat- 
ing equipment, supplying powers as 
high as 15kva, is manufactured by 
Sorenson. Single phase and 3 phase, 
50, 60, 400 cps, 115 and 230 vac mod- 
els are available. Good example of 
these is the 10kva Model 10000S sup- 
ply (left). Others: Precision a-c regula- 
tors (+0.01%) for labs or meter cali- 
bration; and fast-response low-distor- 
tion a-c regulators where line transients 
must be reduced to a minimum. 







































low cost, low distortion, long life ond 
a broad selection of models are out- 
standing features of Sorensen MVR’s 
(Magnetic Voltage Regulators). Capac- 
ities range from 30 to 2000 va. Regu- 
lation is on the order of +0.5%. Both 
harmonic-filtered and unfiltered mod- 
els are available with 115vac out. Mod- 
els for 6.3 and 12.6 out, unfiltered, 
also available. 





























Sorensen makes a complete line of packaged power equipment~—including 
regulated d-c supplies, inverters, converters and frequency changers. Despite the 
breadth of the standard Sorensen line, our engineers are always ready to discuss 
your specialized power requirements up to complete power systems for complex 
computers or other critical equipment. Write for complete data. 8.43 


SORENSEN & COMPANY, INC. 


Ss Richards Avenue, South Norwalk, Connecticut 


Mr, f WIDEST LINE OF CONTROLLED-POWER 
EQUIPMENT FOR RESEARCH AND INDUSTRY 


IN EUROPE, contact Sorensen-Ardag, Zurich, Switzerland. IN WESTERN CANADA, ARVA. 
IN EASTERN CANADA, Bayly Engineering, Ltd. IN MEXICO, Electro Labs, S. A., Mexico City. 
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Salute 
toa 
Pioneer 












“Doc”? Mason, who has been associ- 
ated with such industry leaders as 
Foxboro, Mason-Neilan and the Bris- 
tol Co., now has his own consulting 
firm in his home town of Marietta, 
Ohio. The “machine” shown above in 
the insert was built from the first of 
one of his pneumatic controllers. It 
was called, facetiously, “The Little Tin 
God”, and represented “Doc” Mason 
himself. 


At long last, “Doc” is really Doc. 
Clesson E. Mason, automatic control 
pioneer, has spent an appreciable 
part of his life explaining that his 
nickname “Doc” did not have any- 
thing to do with an academic degree. 
Recently his alma mater, Marietta 
College, in his hometown of Mari- 
etta, O., relieved “Doc” of this 
chore by conferring on him the hon- 
orary degree of Doctor of Science. 

“Doc” Mason started his inven- 
tive career by responding to that old 
saw about necessity being the 
mother of invention. As Dean Merrill 
Patterson of Marietta explained it, 
“Tt all began in Bartlesville, Okla- 
homa, when as a young man you 
had charge of an absorption gasoline 
plant. With no help, one pair of 
hands, and your presence required 
in three places at once—watching 
gages, closing or opening valves, 
pulling levers—you invented in 
sheer desperation the first automa- 
tic flow control out of hairpins, rub- 
ber bands and corset staves.” 

Dean Patterson, who is an old 
friend of “Doc” Mason’s, told anoth- 
er story when the doctorate was 
conferred last February 14. This 
story should be a source of comfort 
to anyone who’s ever been puzzled 
by “Doc” Mason’s methods, since 
his unusual procedures have also 
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puzzled his wife. Dean Patterson 
tells the story as he got it from 
George A. Philbrick, a member of 
Mason’s mathematical team from 
1936 to 1940: 

‘Once,’ says Philbrick, ‘after days 
and nights of work on a technical 
article, during which numerous dif- 
ferential equations had been set up 
with great care, and the results 
neatly tabulated on the top page of 
a two-inch-thick stack, your wife 
scanned your calculations with cri- 
tical eye. Suddenly she exclaimed, 
‘Great grief! You’ve worked weeks 
on this stuff, and still these lines 
add up only to zero!’ 

“Your wife’s zero notwithstand- 
ing,” continued Dean Patterson, 
“from time to time you have pub- 
lished similar scientific articles that 
have added up to the right answers.” 

“Doc” sometimes tends to jangle 
nerves with his admonition, “Let’s 
put numbers to it,” but the system 
seems to work. His developments in 
control, for example, have not been 
basically improved since he conceiv- 
ed them in the early ‘20’s. 

The complicated mathematics nec- 
essary for his research he developed 
himself and passed the information 
on to others in his control demon- 
stration panel, built by Panellit, 
Inc., which packs years of exper- 
ience into days. 

“Doc” Mason has often been the 
subject of controversy. He is no 
doubt used to this since it began 
early, with what may be the single 
most important achievement of his 
career, automatic flow control. As 
Dean Patterson recounted it, “Your 
radical departure from traditional 
operations was at first bitterly op- 
posed. The petroleum industry, how- 
ever, soon saw the value for in- 
creased production of precision flow 
control under high pressures, and 
purchased your invention in enor- 
mous quantities. This control instru- 
ment, an indispensable tool to all 
process industries and the direct re- 
sult of your ingenuity, in mow in- 
ternationally known and used.” 

There seems to be a way of com- 
ing around to “Doc’s” point of view. 
The National Association of Manu- 
facturers, some nineteen years ago, 
named him Modern Pioneer whose 
inventions had “contributed more to 
the science of automatic control of 
regulating instruments than those of 
any other American engineer.” 

The American Society of Mechan- 
ical Engineers concurred with this 
judgement. In 1950 they presented 
to him the coveted Industrial In- 
struments and Regulators Division 
Award. 

At this writing, “Doc” Mason is 
away on a Carribean cruise. It might, 
therefore, be safe to say, just this 
once and very quietly, of the value 
of his achievements and his distinc- 
tive individualism, forgive us, “Doc,” 
—but we just can’t put numbers to 
it. 
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Sorensen miniature transistorized power 
supplies, inverters, converters 


























U.S. Air Force photo. 


Last December, a Christmas message from outer space heralded a new era in radio 
communications. 

Coming from an orbiting, 80-foot-long U. S. Air Force Atlas missile, the voice 
was broadcast over U. S. Army Signal Corps designed communications equipment. 
We at Sorensen, are proud indeed that a miniature Sorensen transistorized power 
supply was selected as part of this communications equipment. 


Transistorized supplies for every purpose. Sorensen manufactures a compiete 
line of miniature transistorized power equipment including: highly regulated a-c 
powered d-c supplies, dc-to-dc converters and dc-to-ac inverters. They are rugged, 
compact and as simple to incorporate into your equipment as an ordinary trans- 
former or other ‘‘potted’’ component. They are available in an extremely wide variety 


of input-output voltage combinations and current capacities. Write for complete data. 
9.9 


SORENSEN & COMPANY, INC. 


Ss Richards Avenue, South Norwalk, Connecticut 
. WIDEST LINE OF CONTROLLED-POWER 
EQUIPMENT FOR RESEARCH AND INDUSTRY 


IN EUROPE, contact Sorensen-Ardag. Zurich, Switzerland. IN WESTERN CANADA, ARVA. 
IN EASTERN CANADA, Bayly Engineering, Ltd. IN MEXICO, Electro Labs, S. A., Mexico City. 
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The shortest distance 
between need and source 





for accurate, long-lasting 
instruments to indicate 
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and record temperature, 
pressure and humidity 
is the distance between 
you and a Weksler catalog. 


Weksler has long been the first name 
for standard and custom built instru- 
ments made to serve your particular 


industry best. 


It will pay you to know Weksler in- 
struments better. Write today for our 


condensed catalog. 


Pena 


WEKSLER INSTRUMENTS CORP. 
FREEPORT, L.1I., NEW YORK 


AND RECORDING INSTRUMENTS 





INDICATING 
FOR TEMPERATURE, PRESSURE AND HUMIDITY 
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INDUSTRY 
PERSONALITIES 





The appointment of David R. Mil- 
ler (photo) as director of marketing 
for Colorado Research Corp., has 
been announced by Richard C. 
Webb, president of the firm. Mark 
Harris II succeeds Mr. Miller as 
manager of the company’s Compu- 
ter Systems Division. 


David R. Miller Charles A. Piper 
Colorado Research Bendix Computer 
Charles A. Piper (photo) will 


head the engineering department’s 
new applied mathematics section at 
Bendix Computer Division, Los An- 
geles. His group will perform ad- 
vanced computer programing devel- 
opment. 


New manager of product planning 
and market analysis for the mar- 
keting division of Burrough Corp., 
ElectroData Division, is W. R. Lon- 
ergan. He joined the corporation 
in 1952. 


David V. Orr succeeds Roger E. 
Robertson, who recently resigned, as 
chief engineer for B & H Instru- 
ments Co., Fort Worth, Texas. 


Endevco Corp., Pasadena, has ap- 
pointed John C. Riedel (photo) sen- 
ior project engineer-electronics. 





John C. Riedel 
Endevco 
Dr. Delbert M. Van Winkle, vice- 
president and technical deirector of 
Continental Device Corp., Los An- 
geles, has announced the appoint- 
ment of Dr. Thomas W. Griswold 
(photo) as director of device re- 
search. 


Dr T. W. Griswold 
coc 








You Get Things Done With 
Boardmaster Visual Control 





vv Gives Graphic Picture of Your Opera- 

__ tions——Spotlighted by Color 

yy Facts at a glance—Saves Time, Saves 
Money, Prevents Errors 

yy Simple to operate—Type or Write on 

_ Cards, Snap in Grooves 

ye Ideal for Production, Traffic, Inventory, 
Scheduling, Sales, Etc. 

yy Made of Metal. Compact and Attrac- 
tive. Over 350,000 in Use. 


Full price $49.50 with cards 


FR FE 24-PAGE BOOKLET NO. B-20 
Without Obligation 
Write for Your Copy Today 


GRAPHIC SYSTEMS 


55 West 42nd St., e New York 36, N.Y. 
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Equipment 
Reference 


Book 


EARED TO INDUSTRIAL 
AND SCIENTIFIC USES 





¢ CAMERAS—from 
Sub-Miniature to 
HUGE CUSTOM 


BUILT. 
e DEVELOPING 


Now have at your finger- 
tips B & J’s new 60th 
Anniversary issue at no 
cost! It’s crammed with 


information, illustrations, EQUIPMENT 
and specifics about ad- o DRYERS 
vanced and current photo- oe ENLARGERS 
graphic equipmenre for SOLAR 
Industry. A listing of the ° STROBE 


world’s largest ‘in-stock’ 


selection of Lenses; avail- e LENSES—From 


“Peanut” To Big 





able custom-lens labora- Berthas 
tory facilities; custom- e LIGHTING 
built equipment for e CAMERA BACKS 
unique applications plus e PRINTERS 
hundreds of America’s ¢ PROCESSING— 
standard photo tools— Pako, Leedal, etc. 
many available only thru ty: og 
cull . ° 
Burke & James dealers! ® STAINLESS STEEL 
Write . . . ISA 459 * TIMERS 
BURKE & JAMES, INC 


321 S.Wabash Chicago 4, Illinois 
CIRCLE NO. 39 ON PAGE 67 


ISA Journal 











| 




















NEW BOOKS 








Absorption Spectrophotometry, G. 
F. Lothian, 246 pp., $10.75. 

Of great value to students and lab 
workers, this book deals with theory 
and principles, demonstrates grow- 
ing importance of absorption meas- 
urements in industry and research, 
gives typical applications and ana- 
lysis techniques and results. Up- 
to-date instrumentation section. (Or- 
der from The Macmillan Co., 60 5th 
Ave., N. Y. 11, N. Y.) 


Radioactivity Measuring Instru- 

ments, M. C. Nokes, 75 pp., $4.75. 
Book gives detailed instructions for 
making a number of the simpler 
radioactivity measuring instruments, 
with some idea of the cost. The re- 
quirements for success are an ele- 
mentary knowledge of electricity 
and an ordinary measure of manual 
dexterity. (Order from Philosoph- 
ical Library, 15 E. 40th St., N. Y. 16, 
N. Y.) 


Electronics Industry Directory, $2.50. 
Alphabetical listing of electronic 
manufacturing firms in Los Angeles 
area, compiled by Los Angeles 
Chamber of Commerce. Includes key 
executives of firms, plant size, num- 
ber of personnel, type of business, 
products, market area. Breakdown 
of industry statistics, list of military 
buying and liaison officers in L.A. 
area. (Order from Los Angeles 
Chamber of Commerce, 404 S. Bixel 
St., Los Angeles 54, Calif.) 


The Book of pH, R. B. Webber, 111 
pp., $6.00. 

The pH scale is defined in the sim- 
plest terms and sections are de- 
voted to the essential pH theory 
and the importance of pH in indus- 
try. Other divisions cover the col- 
orimetric and the electrical methods 
of pH measurement; extensive glos- 
sary, other valuable appendices. (Or- 
der from The Macmillan Co., 60 5th 
Ave., N. Y. 11, N. Y. 


Cutting the Cost of Your EDP In- 
stallation, 173 pp., $55.00. 

The firm of Canning, Sisson & Asso- 
ciates has released this detailed re- 
port concerned with planning and 
preparing the computer site. The 
objective is to provide efficient, eco- 
nomical, tested solutions to the bulk 
of the problems of physically in- 
stalling the computer. A valuable 
collection of expert know-how. (Or- 
der from Canning, Sisson & Asso- 
ciates, 1140 S. Robertson Blvd., Los 
Angeles 35, Calif.) 
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TYPICAL PERFORMANCE CURVE OF MODEL “P” TRANSMITTER 
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TRANSMITTER 
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The Conoflow Model “P” Transmitter is a rugged 
instrument which measures pressure and liquid 
level and transmits a linear 3-15 psi signal to 
standard receiver elements. Incorporates these 
cost-saving features: 


Safety—Process liquids and gases cannot back 
up through air lines and damage costly instru- 
ments. This is guaranteed by the complete sepa- 
ration of measuring diaphragm from pneu- 
matic pilot. 


Simple Installation—The Model “'P"’can be mount- 
ed either horizontally or vertically on open or 
closed vessels. No dip tubes, floats or other 
mechanical devices are required inside the tank. 


Long Life—Only the corrosion-resistant Inconel X 
diaphragm is exposed to the measured ma- 
terial. Preformed diaphragm will not work- 
harden or fatigue; withstands pressures to 500 
psi and temperatures to 450°. 


Versatile—Can be used for practically any 
service; ideal for viscous fluids or materials 
with solids in suspension; also for flowing bulk 
materials such as pigments, flakes, etc. 


Choice of Ranges—Available for measuring 
ranges as low as 0 to 100"’ of water and pres- 
sures as high as 250 psi. Ranges can be changed 
in the field. 


Specifications—Bulletin |-2520-3 contains complete specifications on the Conoflow 
Model ‘‘P’’ Transmitter. Write for your copy today or let us quote on your require- 
ments. No obligation. Conoflow Corporation, 2100 Arch Street, Philadelphia 3, Pa 
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Further information on New Products may be 


obtained without obligation. Circle the Code 


products 


Number on the Readers’ Service Postcard. 








> new 


lonization Gage 


Liquid Level Control 





oO Three advantages over conven- If you're economy minded 2 
tional ionization tubes recom- (and who isn’t?) you’ll want to 
mend this modified ionization know more about this two-for- ae 


Remy; 
A) 4 








gage for more accurate measure- 
ments of vacuum down to 107” 
millimeters of mercury and di- 
rect readings down to 10~”. Its 
advantages include improved 
linearity of output over a wider 
operating range, more stable op- 
eration and a filament arrange- 
ment that permits flash filament 
studies and estimates of pres- 
sures beyond commercial ranges. 
NRC Equip., Newton, Mass. 
CIRCLE NO. 301 


Liquid Chemical Feeder 

How low can you get? You 
can get extremely low with this 
liquid chemical feeder that ac- 
curately meters, regulates and 
feeds liquid chemicals contin- 
uously at flow rates from 0.1 to 
4.0 gals per day into a liquid 
stream. It’s semi-automatic, has 
a corrosion proof plastic body 
and a porous stone to feed the 
chemical liquid. Use it with 
hypochlorite solutions, defoam- 
ing agents, rust and scale in- 
hibitors, slime control agents, 
etc. Fischer & Porter, Hatboro. 


CIRCLE NO. 302 


Recorder 

No fads or fancy frills—this 
new recorder relies on simple, 
rugged design to reduce cost 
without — sacrificing — reliability 
and accuracy. Use it for com- 
puter readout and for plotting 
stress vs. strain, tube and semi- 
characteristics, pres- 
sure vs. temp., other related 
variables. Self-balancing poten- 
tiometer servos give 0.05% ac- 
curacy and drift-free perform- 
ance at available sensitivities of 
up to | millivolt per in. Houston 


conducto1 


Instrument Corp., Houston, Tex. 


CIRCLE NO. 303 
High Speed Micrometer 


Is speed your problem? Solve 
it with this direct-reading digital 
readout electronic micrometer 
that can make 20 or more read- 
ings per minute to accuracies of 
20 millionths. Specifically de- 
signed for production use by 
unskilled operators, this micro 
meter is ideally suited for in- 
dustries working with fragile or 
compressible materials. You 
needn't baby this one; use it on 
round-the-clock operations with- 
out drift or instability. J. W. 
Dice Co., Englewood, N. J. 

CIRCLE NO. 304 


the-price-of-one liquid level con- 
trol. It’s designed with two elec- 
trical signals, a high and a low 
level, in one explosion-proof 
housing. It serves the purpose 
of two separate controls so you 
can economize right from the 
start. Added to this feature are 
the advantages of a float operat- 
ed control. For either internal 
or external installation. Jo-Bell 
Products, Oak Lawn, III. 
CIRCLE NO. 305 


Speedy Scanner Plotter 
Get fast evaluation, in visual 
form, of punched card data with 
a scanner plotter that converts 
uncorrelated information  col- 
lected on IBM punched cards 
into plotted form. You'll get big 
savings in engineering and tech- 
nical manpower when you use 
this instrument for structural 
test work where strain gage data 
can be plotted as strain vs. load; 
wind tunnel data such as temp. 
vs. time; and proper evaluation 
of data against design specs and 
limitations. Gilmore, Cleveland. 


CIRCLE NO. 306 


Panel Meters 

New and improved models of 
panel instruments introduced at 
the IRE Convention in March 
included a-c and d-c models in 
the 2.5” to 7” class, featuring 
the famous Cormag mechanism 
for positive shielding from ex- 
ternal magnetic fields, longe 
scale length, shadow-free scale 
illumination, interchangeable 
components and accuracy rang- 
ing from +0.5 to 2.0%. Modern 
Bakelite cases, round or _ rec- 
tangular, are standard. Weston 
Instruments, Newark, N. J. 


CIRCLE NO. 307 


Meter-Relay 

Adjustable contacts, 
ting easy changing of either set- 
points or calibration, are now 
standard on this very high sens 
itivity non-indicating meter-re- 
lay. Highly resistant to shock 
and vibration, it is small in size, 
extremely sensitive—will trigger 
control action on signal changes 
as small as 0.2 microampere, or 
0.1 millivolt de. For reset, the 
locking circuit is opened and a 
spring snaps the contacts apart. 
Assembly Products, Chesterland, 
Ohio. 
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Connections to alarm, 
signal or final contro! element 


N Gu... precise, low-cost temperature control 


eee with new VERSA-TRAN’ 


VeERSA-TRAN is an exciting new development 
in low-cost controls—an entirely different kind 
of amplifier relay that works with specially 
designed sensors to control temperature with 
the accuracy usually found only in more com- 
plex instruments. 


VERSA-TRAN relays are fully transistorized, 
vibration resistant, and designed for long, de- 
pendable service in even the most demanding 
applications. They control liquid or air tem- 
peratures in overlapping ranges from —60° to 
500° F, and surface temperatures from -60° 
to 200° F. 


Wiring between the relay and the sensor can be 


1959 


ordinary 18 gauge, 2-conductor cable. The relay 
is available for flush mounting, surface mount- 
ing, or for mounting in most electrical en- 
closures. It has been accepted for UL listing. 
VERSA-TRAN gives you flexibility and sensi- 
tivity at surprisingly low cost . . . is already 
solving many difficult control problems. 


Your nearby Honeywell field engineer can help 
you profitably apply new VERSA-TRAN tran- 
sistorized controls. Call him today . . . he’s as 


near as your phone. 


MINNEAPOLIS-HONEYWELL, Wayne and Win- 
drim Avenues, Philadelphia 44, Pa. 


Honeywell 
H Hy) Fouts iw Coutrol 
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Curve Library 
he new products This new type of mul- 
tiple function generator 

. consists of a variety of 
Multiplexer mathematically derived 

Remote “real-time” curves printed on a thin 
recording, computing, plastic sheet, all of which 
simulating or control are then pressed into a 
are made practical by single laminated plate 
coupling the multi- which fits on the regular 
plexer directly to a recording platen of a re- 
single voice-frequency corder. Particularly suited 
telephone, radio or to applications in the analog computer field, it is easy to operate 
microwave circuit to and makes available numerous functions difficult to obtain 
transmit several chan- from electromechanical or electronic function generators. F. L. 
nels of analog data ; cre Moseley, Pasadena, Cal. 
long distance. Standard multiplexer will transmit 7 analog-data 
channels, | reference-frequency channel and a full-duplex com- CIRCLE NO. 311 ON PAGE 67 
munications channel. Additional channels are possible. Geo- 
technical Corp., Dallas, Tex. 
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Automatic Rinse Control 

Automatic rinse control, new- 
ly developed for the manufac- 
turer’s CycleLog Controllers, 
provides single-instrument con- 
trol of major dye kettle opera- 
tions. With the addition of this 
exclusive feature, the rinse 
valve opens automatically to 
flush away spent dyestuffs and 
chemicals and maintain rinsing 
until the end of the cycle; elimi- 
21% to 135 inches of water. Mini- ray time - consuming supervi- 
mum switch differential values , sion and costly waste of rinse 
fall within a range of 3% to 3 inches of water. Two plugged water. May be added os — 
holes in the housing provide external access for adjustment. ments now in service. Foxboro, 
Consolidated Controls, Bethel, Conn. 


Air Pressure Switches 
Two types of differential air 
pressure switches with inches of 
water sensitivity for airborne 
applications, such as monitoring 
air speed, they provide snap- 
action switch operation to open 
one circuit and close another at 
a preset value of differential 
pressure within the range of 








Foxboro, Mass. 
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bad =p HANKISON 
CONDENSIFILTERS | 


SS. A 


maintenance 


MAINTAIN 
accuracy 

in pneumatic instruments, | 

controls, and machinery | 


CONDENSE oil and moisture 
vapors—for maximum protec- 
tion of pneumatic systems 
SEPARATE entrained liquids— 
preventing corrosion and slug- 
gish equipment 

FILTER contaminant solids— 
scale, rust, dirt, with disposa- 
ble cartridge 

DISCHARGE all condensates and 
entrainments with built-in, 
automatic Mag - Pneu - Power 
° sce Trap 
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Morehouse 
PROVING 
RINGS 


wid 
CALIBRATING 


MACHINES 















For Accurate Force Measurement 


The Morehouse Proving Ring is widely known 
for its extreme accuracy—1/10 of 1%—and 
repeatability. It is the finest instrument available 
for the calibration of universal testing machines, 
torque dynamometers, thrust stands, weighing 
devices and other force measurement systems. 

The Morehouse Universal Calibrating Machine 
is designed to facilitate the calibration of indi- 





vidual load cells by means of a proving ring. denser 

Force is applied by a specially built hydraulic " Con ce SUT. Be op agty Tha 

jack. e Filter Both models of rugged construction, 
3 e Trap require only 1 hour per year servicing. 


WRITE FOR SPECIFICATIONS 
Calibrating Machines—Bulletin 158 Proving Rings—Bulletin 159 


MOREHOUSE MACHINE CO. 


WRITE FOR BULLETIN 4158 
HANKISON CORPORATION 


College & Pike Canonsburg, Penna. 








1742 Sixth Ave. e York, Pa. 
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Schematic in top panel shows 300-mile pipeline sys- 
tem controlled by 31 Bristol miniatures, 13 full-sized 
Bristol instruments below. Map shows system ranging 
from Stanardsville in Northwest to Norfolk in Southeast 
Virginia. 


Dispatcher’s-eye view 
of a complex 
300-mile 

pipeline system 


USES NEW BRISTOL MINIATURE 
METAMETER* TELEMETER RECEIVERS 


The miniature Metameter Receiver permits central- 
ized recording and indicating of a large number of 
variables in a minimum space—presents a uniform, 
pleasing, easy-to-read panel appearance—measures 
only 5”x54%", records on a 3” chart (indicating mod- 
el has 9” scale), fits into 4 9/16” square panel cutout. 


*T.M. Reg. U.S. Pat. Off. 
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From this panel of Bristol Metameter* telemeters, dispatchers at the 
Commonwealth Natural Gas Corporation of Richmond, Va., monitor 
natural gas supplied to the City of Richmond, The Petersburg and 
Hopewell Gas Company, The Virginia Electric & Power Company in 
Norfolk and Newport News, The Portsmouth Gas Company and 
several large industrial users, and also control the operations of the 
corporation’s compressor station near Petersburg. 

In addition, a computing system calculates, records and integrates 
the flow of gas and automatically corrects for pressure, temperature, 
specific gravity and supercompressibility so as to aid the dispatcher in 
approaching but not exceeding the demand figure. Flows, pressures, 
temperatures and specific gravity are continuously telemetered from 
critical points along the line. This Bristol telemetering system incor- 
porates both direct wire and multiplexing systems, and uses both full- 
sized and miniature instruments. Bristol’s complete line enables users 
to select the most economical and efficient unit for each specific 
application. 

Advanced Bristol telemetering and centralized control increases 
reliability, steps up efficiency and reduces operational costs on any gas 
system. To find out how, write: The Bristol Company, 129 Bristol 
Road, Waterbury 20, Conn. 8.36 


BRISTOL TRAIL-BLAZERS IN PROCESS AUTOMATION 


AUTOMATIC CONTROLLING, RECORDING AND TELEMETERING INSTRUMENTS 
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b mew products 


Telephone-Type Relay 

An improved hinge design is 
the secret of this general pur- 
pose telephone-type relay which 
features increased stability of 
adjustment for long life and 
long-time reliability. Improved 
relay has a new heavy-duty full 
yoke type armature hinge with 
exceptionally large bearing sur- 
faces. The bearing surfaces are 
precisely reamed for precision 
fit of a centerless-ground stainless-steel hinge pin. Can be fur- 
nished with wide selection of contacts. Magnecraft Electric, 
Chicago, Ill. 
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Gage Valve 


New, single-unit gage valve is 
designed to replace all of the 
conventional fitting and piping 
used to mount a gage and gage 
valve with a single, compact 
barstock assembly. The double- 
extra-heavy male inlet connec- 
tion provides a safe method of 
connecting the gage valve to the 
process coupling; the triple fe- 
male outlets make provision for mounting the gage, gage bleed- 
off, drain, sampling connection, or may be used for additional 
pressure pickup points. Rated at 5,000 psig at 250°F. Anderson, 
Houston, Tex. 
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Greenwood: 


Comparison Bridge 

Direct reading comparison 
bridge designed for widespread 
production, inspection or lab 
applications detects parameter 
deviations between electronic 
components as small as one part 
in 10,000. Among the produc- 
tion applications are serving as a 
go-no-go gage, determining ab- 
solute electrical parameter val- 
ues, and observing or adjusting 
the tracking characteristics of 
two or more variable resistors 
or capacitors mechanically coupled by a common shaft. Metronix, 
Inc., Chesterland, O. 
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Multi-Switch 
Indicator 

New multi-switch in- 
dicator for rapidly 
checking temperatures 
at many points is 
available with switch- 
ing details that allow 
the instrument to be 
used for as many as 108 
stations. It is a com- 
pletely self - contained 
unit requiring only 
the external sensing devices. Designed for long life, trouble-free 
service and simplicity of operation. Barber-Colman Co., Rock- 
ford, Ill. 
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PHOTOVOLT pH METER 
MODEL 85 


A Full-Fledged Line-Operated pH 


Meter at $] ] 5 = 


including set of electrodes, 
or combination electrode. 





No batteries 
to replace 


Simple in 
operation 


Dependable 
in service 





Full pH range 0-14 
3” scale, readable to 0.1 
Available with carrying case 


Usable with all types of electrodes, swing-arm 
adapter, polarization adapter for Karl Fischer 


Write f 
peciggiencnd titrations, electrode extension oe oe etc. 


Bull. 195 


New York 16, N. Y. 


95 Madison Avenue 
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PHOTOVOLT CORP. 


compact line-ope instrument | 
for quick and easy checking of the proper performance 
of PHOTOVOLT pH Meters and any pH meters of other makes, 

by direct application of a voltage through a high resistance, — 
neither electrodes nor buffers for the checking test, 
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Full Capacity 
Trim 


40% Capacity 
Trim 










... for easier maintenance and 
dependable performance 


This is a new control valve from Honeywell . . . the 
Type 10 angle valve with body ratings to 600 Ibs. Makes 
piping easier when a valve is needed at a turn. Reduces 
turbulence and cavitation through an improved venturi 
effect, when flow is directed to close the valve. And be- 
cause of the venturi effect, this valve is excellent for 
slurries, viscous or flashing flow mediums. 


CHECK THESE ALL-IN-ONE-VALVE FEATURES: 


e@ clamped-in seat ring... 
fixed in place ... gasketed on both sides. Flanged tailpiece 
permits fast removal, assures good alignment. 


@ bolted bonnet... 
allows plug and stem replacement without removing body. 


@ flushing connection... 
prevents clogging of guide bushing when slurries are 
flowing. 

@ trim selection... 


full or 40% capacity trim . . . expandable outlets for 
flashing service. 


For further information, contact your local Honeywell 
field engineer . . . he’s as near as your phone. Write for 
Catalog C800-1. MINNEAPOLIS-HONEYWELL, Fort Wash- 
ington, Pa. 


Honeywell 
(Hi Pout uw Cotto’ 
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MANSFIELD 
GREEN 


INC. 















1051 POWER AVE. ¢ CLEVELAND 14, OHIO 
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WE MOLD 


NYLON 


EXCLUSIVELY 





More than 450 firms have 
joined our family of valued 
customers over the past eight 
years. Our patented, low- 
cost tooling can also save 
YOU hundreds of dollars 
and weeks of time. Let us 
quote on nylon components 
for your product. Send for 
brochure and free samples. 


P.S. We welcome short runs. 





ab Alo) aat-iil omer 





MANUFACTURERS OF MOLDED NYLON MECHANICAL PARTS 
116 WEST TRENTON AVENUE 
MORRISVILLE, PENNSYLVANIA 
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Accelerometers 

For high performance testing of 
shock and vibration under extreme 
temperature conditions here is a 
complete line of accelerometers which 
have accuracy of +5% over broad 
acceleration and frequency ranges. 
These crystal accelerometers operate 
in an ambient temp range between 
—65 and 540°F without cooling or 
correction, Line ranges from heavy 
duty to subminiature with sensitivi- 
ties from 30 mv/g to 1 mv/g. Colum- 
bia Research Lab., Woodlyn, Pa. 
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Solid-State Relays 


Here is one of the first solid-state 
relays designed to meet today’s most 
critical electronic switching require- 
ments. There are no moving parts, 
yet the unit features snap action 
characteristics with a pick-up time 
of 5 microseconds and drop-out time 
of 30 microseconds. Reduction of 
vibration and shock problems great- 
ly increases life expectancy. Contact 
bounce, arcing and contact con- 





tamination have been eliminated entirely. Temperature range 


is —55° to +160°F. Pendar, Inc., Van Nuys, Cal. 
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Solid-State Thyratron Control 


Versatile new device for control of solid-state thyratrons may 
revolutionize power-handling techniques. Known as the con- 
trol amplifier, the unit provides the necessary signal to control 
solid-state thyratron systems which can drive inductive as well 
as resistive loads without complicated circuits. Provides circuit 
designers with a complete solid-state system from logic input 
to power-handling output. Circuits can be used for static 
switching, temp. control, automatic weld control, constant-cu1 
rent supply and similar applications. Magnetics, Butler, Pa. 
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Remote Indication Transducer 


Transducer made for remote in- 
dication of sea water depth is also 
applicable to indicating depth of 
fresh water. The instrument em- 
ploys an “angle wipe” potentiometer 
set at an angle to the direction of 
the wiper wire. This provides a 
simpler method of range adjustment, 
distributes wear over the whole 
length of the wiper and _ provides 


better resolution. Colvin Labs., East Orange, N. J. 
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Mass Flowmeter System 
Higher accuracy in meas- 
uring fuel flow up to 1200 
lbs per hr in reciprocating 
aircraft engines, as well as 
small turbo-prop and small 
jet engines, is now possible 
using this miniaturized 
flowmeter system 
provides precise 
actual 


mass - 
which 
measurement by 
weight or mass of fuel pass- 

ing into the engine, rather than by volume which varies accord 
ing to aircraft environment. General Electric, Schenectady, N. ¥ 


CIRCLE NO. 321 ON PAGE 67 





ISA Journal 











Accelerometer and Velocity-Change Transducers 
New and improved peak-reading accelerometer and velocity- 


change transducers are inexpensive units for determination of HOW MANY WAYS CAN A 


high “g’ accelerations and moderate velocity changes. Available 
in various ranges from 2,000 g’s to 60,000 g’s, and velocity 

changes from 2.8 to 95 ft/l1 second. Approximate accuracy | ~ lJ T T F R F LY y A LV F 
+5% with natural frequencies between 700 and 2500 cps. 

Avionic Products Engineering, Dover, N. J. 
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Quality Control “Eyes” sf) YOU? 


Have a quality control prob- 


e . ee licat f 
lem? Pictured here is just one The application o 


Fisher-Continental 


of many such problems that can | 8 

¢ P , utterfly Valves is 
be solved with “electric eyes.” : : - ’ virtually limitless in the 
These unique controls eliminate b ; oe ‘ gas, vapor, liquid 
timers and mechanical contacts or semi-solid flow con- 


formerly used for monitoring , trol industries. These 
objects moving at varying speeds ‘ ? compact, low cost 
and positions. Application in- P : 

H Q cations of a vast ma- 
volves dual light beams; one ' 

‘ . : N 4 jority of applications 
beam times the inspection, the 
other monitors. In order to 
pass inspection or assembly, both 


beams en conn. Photoma- FISHER-CONTINENTAL GIVES YOu 
tion, Inc., Bergenfield, N. J FULL FREEDOM OF CHOICE 
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For gas, vapor, liquid or semi-solid control problems specify 


controls fit the specifi- 








Industrial X-ray Spectrograph Fisher-Continental Butterfly Valves—any size . . . any metal or 
\ portable X-ray spectrograph—the first instrument of its panel tm a... ae ES pressure . . 

kind developed specifically for use in the field and around in- y ooo ae ; P : 

dustrial plants. Designed for applications involving in-process For complete details about Fisher-Continental aD 

control of metals, alloys and chemicals; field and lab assaying: Butterfly Valves send for free literature. romeo 

field checking of leaded fuels; identification and sorting of = et 
tals; gagi i n ati ickness. Analysis is achieve 

metals; gaging film and plating thickness Analysis is achieved FISHER GOVERNOR COMPANY 

non-destructively with a minimum of effort and time. Philips Marshalltown, towa /Woodstock, Ontario /London, England 

Electronics, Inc., Mt. Vernon, N. Y. Direct Inquiries To: 
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POSSIBLE ONLY 
with a 


SIGMAMOTOR 
PUMP 








MOVE CORROSIVE LIQUIDSp 


Material being pumped never comes in contact 
with pump mechanism. Wave-like motion of steel 
fingers forces material through Tygon tubing. 
By changing size of tubing, capacity can be 
increased or decreased. Pump housing opens for 


T h e s p oO t G a | Vv a n fe) m e t e r removal and insertion of tubing. 


= @PUMP 2 OR 3 
=" “DIFFERENT LIQUIDS 
SIMULTANEOUSLY 


Some models will accommodate up to four tubes 
so that four different liquids can be passed 
through the pump at one time without danger 
of contamination. 





hatin 









Laboratory Accuracy . . . Shop Ruggedness 


The Cambridge Spot Galvanometer provides a 
complete outfit—galvanometer, lamp and scale— 
in one self-contained plastic case. It is robust, has 
a stable zero and does not require accurate level- 





ling. The sharply defined spot can easily be read FEED AND MIX> 
at a distance. The lamp may be operated on A.C. One or more tubes can be feeding material 
-ryice curr - 4iy ‘ “yy . sesers : to a mix while a larger tube is recirculating 
service current o1 4-volt battery. Sensitivity in the anid to qroducs anitatien and Gheveugh 
mm. on scale is from 19, 30 and 170 per micro- mixing. p-nmenag oo can be oe 
¢ . 2 oa kK ithout ° umming or plugging. 
ampere using coils of 20, 50 and 400 ohms re- Sieaee sabe andl aoe is clean. 
spectively. Scale can be read to 0.2 mm. Send for 
bulletin 271. te meter appitives 


One or more additives can be pumped to a solu- 
tion in the exact amount desired by selecting the 
correct size of tubing and regulating pump speed. 
Various controls can be incorporated to close 
valves ahead of pump. 


CAMBRIDGE INSTRUMENT CO., 


INCORPORATED 


3557 Grand Central Terminal, New York 17, N. Y. Write for complete infermation on sizes and capacities. 


PIONEER MANUFACTURERS OF SIGMAMOTOR, INC 
PRECISION INSTRUMENTS | 39 IGR Street e Middleport, N. Y. 


CIRCLE NO. 86 ON PAGE 67 CIRCLE NO. 88 ON PAGE 67 


Capacities from 0.5 cc. per min. to 4.5 G.P.M. 











April 1959 91 














= -” 











pense 


the New 
Jerguson 


_ MAGNETIC 
GAGE 


For Liquid Levels 





An important advancement 
in liquid level observation 
for plants with dangerous 
explosive or inflammable 
conditions. 


Safety design 
seals against 
escaping gases. 


Measuring mechanism 
in stainless steel 
chamber. 


Scale mounted outside 
chamber; 
magnetically 
actuated 
through chamber wall. 


Distinct, 
accurate level 
shown in red 

contrasted with 
silver above. 


Job designed, 
correlating pressure, 
temperature, and 
specific gravity. 


Available with 
electric alarms. 






(eaeuge- 
Patent 
4 _ 4 Can also be used 
for interface 
indication. 


Write now for engineering sheet 
on Jerguson Magnetic Gages. 


Gages and Valves for the 
Observation of Liquids and Levels 


JERGUSON GAGE & VALVE COMPANY 
100 Adams Street, Burlington, Mass. 
Offices in Major Cities 


Peacock Bros. Ltd. 





In Canada: 
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new literature 


New publications that will keep you up-to-the-minute on developments. 
Catalogs are sent direct by the manufacturer without cost or obligation. 
Circle Code Number on the Readers Service Postpaid Postcard, Page 67. 














Solid-State Switch 

Small, self-contained solid-state switch 
is triggered by metal in the proximity of 
a sensing coil. Particularly valuable in 
automation, it can control counting, pack- 
ing, routing, etc.; provide an alarm sig- 
nal; act as a non-contacting limit switch, 
many other duties. Parametrics, Costa 
Mesa, Cal. 
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Servo Components Handbook 
An important tool for engineers work- 
ing on servo systems is this new 12-page 
booklet “Nomenclature for Rotating Ser- 
vo Components.” Covers standard mil 
type synchros, resolvers, servomotors and 
tachometer generators. Explanations of 
identifying symbols; definition of all im- 
portant characteristics. Ketay, Commack, 
E Ey. MF. 
CIRCLE NO. 402 ON PAGE 67 


Automation Machines 
Information folder contains 
tions and specifications on a wide variety 
of “building block” type automation 
machines for mechanizing and integrating 
production and assembly operations. 
Radio Corporation of America, Industrial 
and Automation Div., Detroit, Mich. 
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Solenoid Valves 

Line of 2-way and 3-way solenoid valves 
for pressures up to 3000 psi described in 
detail in free bulletin which gives engi- 
neering data including installation dimen- 
sions, pressure drop data. Fluid Power 
Accessories, Glenview, III. 
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A-C Converter 

High output voltage capability, high 
input impedance and excellent gain sta- 
bility are quality features of this new 
converter, available in manual or auto- 
matic ranging models, described in bulle- 
tin 102-D. Cubic Corp., San Diego, Cal. 
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Bearing Lubrication Manual 

Learn what you need to know 
lubrication of miniature instrument bear- 
ings with this new manual, first of its 
kind in the miniature bearing industry. 
Author R. F. Irwin of MPB R & D Lab 
deals with oil and grease lubrication, 
properties of lubricating oils and greases, 


about 


mil specs, standards, etc. Blending charts, 


nomographs, other data included. Mina- 


ture Precision Bearings, Inc., Keene, N. H. 
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Industrial Thermometer Catalog 
This is a catalog for people who want 
to know why. Manufacturing and _test- 
ing facts on line of industrial thermomet- 
ers are found in 12-page catalog, which 
also gives detailed descriptions and specs., 
tells the “Why” of hermetic sealing, ex- 
ternal calibration, double - dampening. 
Rochester Mfg. Co., Rochester, N. Y. 
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Process Chromatograph 

A reliable analytical instrument de- 
veloped specifically for rugged conditions 
found in process plant applications, the 
process chromatograph is described in 8- 
page bulletin 1836C. It is designed for 
on-stream analysis of gases and gaseous 
mixtures; will handle a wide variety of 
compounds. Consolidated Electrodynam- 
ics, Pasadena, Cal. 
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Digital Voltmeter 

Completely new instrument provides 
literally “touch and read” voltage meas- 
urements between 1 and_ 1,000 volts. 
Range, even polarity, are automatically 
selected. Readout is in-line in bright, 
steady numerals. Described in 4-page 
illustrated brochure. Hewlett - Packard, 
Palo Alto, Cal. 
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Instrument Sensors 

Family of instrument sensors uses mag 
netic and static elements throughout, fea 
tures “go, no-go” operation. New bulle- 
tin gives diagram, includes instrument 
sensor transfer curve. Magnetic Circuit 
Elements, Inc., Montrose, Cal. 
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Closed Circuit TV Equipment 
An 8-page illustrated bulletin, No. 6- 
103, describes complete line of closed- 
circuit TV equipment; shows actual sys- 
tems now in use. Also illustrates variety 
of cameras, camera housings, pan-tilt 
mechanisms, control panels, monitors and 
other components. Kin Tel, San Diego, 
Cal. 
CIRCLE NO. 411 ON PAGE 67 


Amino Acid Analyzer 

New folder SBMS describes and gives 
general specifications on amino acid an 
alyzer designed to provide rapid quanti 
tative analysis of mixtures of amino acids. 
Of special interest is reproduction of typi 
cal run made on this facility. List ot 
pertinent references included. Beckman 
Instruments, Palo Alto, Cal. 
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Tubexperience in action 














Brown Instruments, Industrial Division of Minneapolis- 
Honeywell Regulator Company, a leading manufacturer of 
indicating, recording and controlling instruments, recog- 
nizes the advantages of long lengths of capillary tubing 











Up to 3000 ft. of capillary tubing in 1 piece 


Seldom does an instrument installation require 3000 ft. of 
capillary tubing in one prece—the quantity is normally much 
less. But the advantages of long lengths are numerous. A 
simple long length of capillary tubing has greater ID uni- 
formity than a series of short lengths separately produced. 
This permits more accurate transmission of data between 
instruments controlling a process. Instrument manufacturers 
find that long lengths reduce scrap. They also lessen the 
number of setups required and the costs of inserting the 


capillary tubing in flexible metallic protective sheathing. 


Superior has spent years in the development of manufacturing 
processes and quality control procedures for the production 
of close tolerance tubing. ODs range up to 3% in., [Ds from 
.004 through .040 in. Analyses include Types 304, 316, 321, 
347 and 446 stainless; also Monel, Inconel, nickel and carbon 
steel alloys. Data Memorandum No. I! gives complete details 
—let us send you a copy. Superior Tube Company, 2015 
Germantown Ave., Norristown, Pa. 


Syoerrar Vdbe 


The big name in small tubing 
NORRISTOWN, PA. 
All analyses .010 in. to ¥ in. OD—certain analyses in light walls up to 2 in. OD. 
West Coast: Pacific Tube Company, 5719 Smithway St., Los Angeles 22, Calif. e RAymond 3-1331 
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Varian protects 
hydrogen brazing 
operations with 
J-W gas detector 





Construction of Varian Associ- 
ates backward wave oscillator 
tube involves brazing two copper 
tubes with silver eutectic. In the 
operation shown an oxygen flame 
in a hydrogen atmosphere flows 
the eutectic. 


Varian protects against a build- 
up of an explosive gas mixture in 
the shop with a J-W warning sys- 
tem. The indicating 
unit (model RV, 
shown at right) is 
situated in a central 
place and monitors 
nine work stations 
automatically at four 
minute intervals. 








Varian’s explosive gas detector 
system was designed to custom 
requirements. If you have an ex- 
plosive gas hazard in your opera- 
tions, contact Johnson-Williams 
for information on standard models 
and J-W engineering service on 
gas warning systems. 











Pi 


—\. Johnson- 


OW) Williams, Inc. 


Palo Alto 14, California 


iaicood 


Leadership in explosion prevention 
since 1927 


Canadian customers please write: 
Safety Supply Co., Toronto, Ont. 
Fleck Bros. Ltd., Vancouver, B. C. 
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> new literature 





Technique 

“Technique,” a journal of instrument 
engineering, is published quarterly by 
Muirhead & Co., Ltd., for engineers, re- 
search workers, scientists and technicians. 
Volume 13, No. 1 contains technical 
article on “Balancing of Rotating Machin- 
ery Using Electronic Aids,” plus detailed 
information on the Muirhead transfer 
function analyzer. Muirhead, Beckenham, 
Kent, England. 
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Electronic Counters Catalog 
Technical data catalog gives description, 
specifications, applications of electronic 
counters that feature truly advanced elec- 
tronic and mechanical design. Northeast- 
ern Engineering, Inc., Manchester, N. H. 
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Transistor Home-Study Course 

Completely revised and expanded edi- 
tion of transistor home-study course, the 
first of its kind, includes latest, up-to- 
the-minute information on transistor de- 
vices and applications. Folder PA-276 
describes expanded course and includes 
complete table of contents. For techni- 
cians and engineers. CBS-Hytron, New- 
burvport, Mass. 
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Universal Timing Governor 

Dependable, long lasting universal tim- 
ing governor is designed for application 
to an infinite number of timing devices. 
Easy to attach; can be used in small 
space. Specs in Il-page bulletin. Precision 
Products, Inc., Tulsa, Okla. 


CIRCLE NO. 416 ON PAGE 67 


A-C Electronic Voltmeter 

Sensitive, 12-range voltmeter features 
balanced input, stable operation, _ all- 
transistor circuits, wide frequency-range; 
is battery operated, light-weight and port- 
able. Fully described and illustrated in 
bulletin 7004A. Consolidated Electro- 
dynamics, Pasadena, Cal. 
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Custom Electronic Cabling 

Illustrated 4-page booklet, “This Is 
Cable Systematics,” describes firm’s cap- 
abilities and facilities in the field of cus- 
tom electronic cabling for air craft and 
missile industries, from design and de- 
velopment through fabrication and _ in- 
stallation. Robertshaw-Fulton, Anaheim, 
Cal. 
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Sensitive Mercury Switches 
New low-angle mercury switch designed 
to meet precise requirements of vertical 
gyros, stable platforms and rocket guid- 
ance systems is described in data sheet 
153. Micro Switch, Freeport, Ill. 
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WANT 
HIGH- SPEED 
MEASUREMENTS 
TO 20 
MILLIONTHS... © 


CARSON-DICE 


ELECTRONIC 
MICROMETERS 





If you need to measure 
fragile or compressible 
parts to within .000020”, 
then CARSON-DICE 
Electronic Micrometers 
are for YOU! 





J. W. DICE CoO. 


ENGLEWOOD, N. J. 
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“TORQUE WRENCH’ 
MANUAL 


SENT 
Formulas UPON REQUEST 
Applications 
Engineering Data 
Screw Torque Data 
Adapter Problems 


General Principles 


pa /SiurtevanT /co 
ADDISON [QUALITY] ILLINOIS 


Manufacturers of over 85°%o of the torque 
wrenches used in industry 
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Control System Flexibility 

“Digitrol” brochure explains how build- 
ing blocks give greater control flexibility, 
provide quick, easy assembly of control 
systems that permit combination analog 
and digital system; save valuable engi- 
neering time, lower cost, increase effi- 
ciency. Folder, six spec sheets. Electro 
Precision, Arkadelphia, Ark. 
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Manometers— 
Theory and Application 

The low-down on manometers is yours 
for the asking in this 8-page “short 
course,”” Manometers—Theory and Appli- 
cation. Principles and terminology of 
manometry are explained; different types 
described; a number of applications with 
working diagrams are presented. Useful 
conversion tables for different manometer 
fluids. Don’t pass up this one. Dyna- 
metrics, Burlington, Mass. 
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Conductivity Equipment Catalog 

\ 32-page catalog describes theory and 
equipment for measurement of electrolytic 
conductivity; gives general technical in 
formation on solu bridges, conductivity 
bridges, conductivity indicator-controllers 
and recorders, etc. Industrial Instruments, 
Cedar Grove, N. J 
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Index of Literature 

New Honeywell Index of Literature is 
24-page bulletin listing Industrial and 
Valve Div. product catalogs, specifications, 
technical bulletins, industry and systems 
bulletins, instrumentation data sheets, 
plus a complete alphabetical subject-com- 
pany index of Instrumentation magazine 
articles. Minneapolis - Honeywell, Phila- 
delphia, Pa. 
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Transistorized 
Converter-Inverters 

New 4-page data file 701 describes line 
of converter-inverters, pictures various 
case styles and lists features and specifica- 
tions for four basic series. Spectrol Elec- 
tronics, San Gabriel, Cal. 
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Temperature Probes Catalog 

New, illustrated short form catalog 
115811 is mainly devoted to line of temp- 
erature transducers or temperature 
“probes,” with brief section on deiced 
pitot-static tubes and precision pressure 
transducers. Rosemount Engineering, 
Minneapolis, Minn. 
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Electrical Gas Flowmeter 

Electrical gas flowmeter calibrated for 
true mass flow makes possible safe, re- 
mote indication of mass flow in gas lines. 
Bulletin 140, plus reprint of technical 
article by R. T. Doyle, director of instru- 
ment sales, Hastings-Raydist, gives full 
Story on this instrument, believed to be 
the first of its kind. Hastings-Raydist, 
Hampton, Va. 
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Thermocouple Wires 
Quality - Variety - Delivery 


Thermo Electric makes thermocouple and thermocouple extension wires 
for every possible use—actually over 1500 varieties. Just a few seconds 
with a T-E Wire Catalog will find the exact type you need. Solid and 
stranded conductors are available in all standard calibrations. The most 
modern types of insulations will meet all conditions of moisture, chemi- 
cal action, abrasion and high temperature. Our own complete facilities for 
wire drawing, insulating and calibrating guarantee you unmatched quality. 
Prompt delivery on most types from our large stock. 


Write for New Wire Catalog No. 32-D 


Thermo Electric G.2nc 


SADDLE BROOK, NEW JERSEY 
In Canada — THERMO ELECTRIC (Canada) Ltd., Brampton, Ont. 
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Liquid Level Control by 


SAFE-SURE 






Here’s your supply source for a complete line of 
standard and custom controls. Pictured is one of 
our Chamber Controls—an example of our broad 
line of standard units. We also specialize in custom 
controls of all types. The long-lasting magnetic 
proximity switch, incorporatin 
Alnico V magnet, responds instantly to changes in 
liquid level. 


e Models for all types of liquids. 
® Horizontal, vertical, external mountings. 
e Precision engineered for long life operation. 


For full information consult your Level Master 
representative or write directly to: 


Jo-Bell Products, Inc. 
5456 W. 111th St. « Oak Lawn, Ill. Phone GArden 5-0240 


a permanent 





Jo-Bell Products, Inc. een 
5456 W. 111th St., Oak Lawn, Ill Company. 
Send full information on Level Master and Address 
name of nearest representative. 
City Zone State. 
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} new literature 


Valve Catalog 

Complete line of valves described and 
illustrated in catalog 59-60, divided into 
three sections according to type of medium 
used: oil, water or air, and features man- 
ual, foot-operated and solenoid valves. 
Includes typical flow patterns and _ illus- 
trations of specific valves, port sizes, or- 
dering data, valve numbers. Barksdale 
Valves, Los Angeles, Cal. 

CIRCLE NO. 427 ON PAGE 67 


Controlled Volume Pumps 

Line of controlled volume pumps for 
metering chemicals in minute volumes 
against pressures described in 4-page 
bulletin 1257-1 which contains complete 
specifications on lab, industrial and 
chromatographic designs. Milton Roy Co., 
Philadelphia, Pa. 

CIRCLE NO. 428 ON PAGE 67 


Electric ‘‘Level-Trol”’ 

With electronic controls playing an in- 
creasingly important part in industry and 
process work, this electronic “level-trol” 
has been designed with an eye to the 
future. Using conventional pneumatic 
cage and displacer float as measuring ele- 
ment, it delivers a proportional 1-to-5 
milliampere d-c signal through a 3000 
ohm load. Described in bulletin F-85. 
Fisher Governor, Marshalltown, Iowa. 
CIRCLE NO. 429 ON PAGE 67 


Industrial Films Wall Chart 

New, easy-to-read wall chart will make 
it easy for industrial photographer to 
choose 16mm, 35mm or 70mm motion 
picture film best suited for a_ specific 
use. Especially valuable to companies re- 
cording test data photographically in 
guided missile, aircraft and other fields 
where there are special-nature film re- 
quirements. Write directly to Specialized 
Sensitive Products Sales Div., Eastman 
Kodak, Rochester 4, N. Y. 


Snap-Action Safety Gages 

One instrument, one installation—and 
you get an accurate indicating gage, rug- 
ged safety switch and positive circuit 
breaker. Bulletin EO-5832 tells more 
about these temp. and pressure safety 
switch gages with snap-action switches 
that can shut down engines or electric 
motors instantly without use of separate 


circuit breakers. Frank W. Murphy Mfg., 


rulsa, Okla. 
CIRCLE NO. 430 ON PAGE 67 


Custom Control Centers 

Four-page brochure illustrates and de- 
scribes typical custom control centers for 
all types of automation systems and auto- 
matic machinery. Includes controls for 
automatic material-handling systems, or- 
der-filling systems, assembly lines and 
many more. Control Design and Fabricate, 
Inc., Farmington, Mich. 
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Radioactivity Instruments 
Catalog 

New 76-page color catalog describes 
more than 125 products available for d¢ 
tecting, counting and recording radio 
activity—including systems for use in in- 
dustrial and biomedical research, clinica] 
medicine and nuclear education. In ad 
dition, more than 35 new products and 
groups of products are described in gen- 
eral catalog R. Nuclear-Chicago Corp., 
Chicago, Ill. 
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Resistance Ratio Recorders 

Measurements of pressure, flow and 
other variables, detected by 3-terminal 
potentiometer-type transducers, can now 
be accurately indicated and recorded by 
a new adaptation of this instrument which 
uses a ratio form of Wheatstone bridge 
circuit. Complete details in data sheet 
ND46-20 (2). Leeds & Northrup, Philadel- 
phia, Pa. 

CIRCLE NO. 433 ON PAGE 67 


Control Systems Catalog 
and Calibration Manual 

New 16-page publication tells how to 
calibrate newest types of process control 
systems; particular emphasis on_ testing 
and calibration of those control systems 
using proportional currents for signal 
transmissions and telemetering. Three 
new instruments shown, plus 8 illus- 
trated pages of application data. Techni- 
que Associates, Indianapolis, Ind. 
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Level Sensitivity ... 


The Welch CATHETOMETER 


Rapid Leveling — Fine Adjustment — 
Graduations Engine Divided for 
Uniformity and Accuracy 


IN as ccd cas ccetvncsvegdbouncousine 100 cm 

Smallest Reading by Vernier ........................ 0.05 mm 
Telescope 

Working Distance ....................... 45 cm to Infinity 

Angular Magnification 12X at 45 cm 

8X at Infinity 

Ps ciiccscccarccscicccsateeet 90-degree crosshairs 


50 Seconds 
This cathetometer is intended for measurements 


al 





“eta ee 


FREE 


416-PAGE 
CATALOG 





Lists over 8,000 Precision Instru- 
ments, Parts and Components. 


From stock! Complete with Draw- 
ings, Full Specifications and Prices. 





and observations in both industrial and educational 
laboratories wherever an inexpensive instrument of 
good precision is needed. It is rigidly constructed and 





. . . é wi a 
every essential adjustment can be made simply and é sere ; 
positively. r n% ofa) ale Pe 

The telescope is mounted horizontally on a car- FREE es 2 ae 
riage which may be moved up or rown or around 14Plece BO a thee 
ee ea ee 


the 30-mm vertical rod: A tangent-screw adjustment 
permits precise leveling and a sensitive elevation ad- 
justment is incorporated in the carriage An auxiliary 
level in the base greatly accelerates the leveling 
process. 


“‘DESIGN-AID’’ TEMPLATE KIT 


14 actual size templates, created to 
assist you in the design and develop- 
ment of specific mechanical systems. 


Send for FREE Catalog 
and “Design Aid” Today. 


PIC DESIGN CORP. 


Subsidiary ot BENRUS WATCH COMPANY, Inc. 


477 Atlantic Avenue 
East Rockaway, L. I., \N. Y. 


No. 68A—Each $257.50 


Write for descriptive circular 


W. M. Welch Scientific Company 


Division of W. M. Welch Manufacturing Company 
- —— ESTABLISHED 1880 
1515 Sedgwick St., Dept. ISA, Chicago 10, IIl., U.S.A. 


Manufacturers of Scientific Instruments and Laboratory Apparatus 
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Pneumatic Comparator 
Gage Catalog 

An entirely new line of air gages for 
dimensional measurement and a series of 
automation building blocks for size-con- 
trol systems is presented in 20-page pneu- 
matic comparator gage catalog 8008. Cov- 
ers newly-standardized purchasing data on 
pneumatic plugs, rings and gaging cart- 
ridges. Moore Products, Philadelphia, Pa. 
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Venturi-Flow Ball Valves 

Line of all-metal, low-leakage ball 
valves designed for application in fluid 
systems employing corrosive fluids and 
fuels is described in data sheet WF 1538. 
Venturi-like configuration of flow passage 
permits use of small ball, minimizing 
overall size and weight. Waldorf Fluid 
Systems, Huntington Station, L.I., N.Y. 
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Video Band 
Recorder /Reproducer 

New 4-page technical brochure describes 
specifications, operational characteristics 
and design features of 7-track video bd 
magnetic recorder/revroducer. Includes 
photos of actual oscilloscope traces. point- 
ing up equipment’s quality reproduction. 
Mincom Div., Minnesota Mining & Manu- 
facturing, Los Angeles, Cal. 


CIRCLE NO. 437 ON PAGE 67 


FM ‘FM Telemetry Transmitter 

Telemetry transmitter in the 215-260 
cm range has actually demonstrated its 
ability to meet all IRIG requirements. 
Characteristics given in 4-page bulletin 
ESS 101; complete test report detailing 
results of tests performed also available. 
Gilfillan, Los Angeles, Cal. 
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Recorders and Controllers 

Line of electronic circular-chart flow- 
rate recorders and controllers described in 
series of five new spec sheets 51-1102G-1 
to 5. Ordering information included. 
Fischer & Porter, Hatboro, Pa. 
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Pressure Gage Catalog 

This 48-page catalog of pressure gages 
includes a new completely-safe safety-gage 
case for all high-pressure applications. 
New gages supplement the broad range 
of types, sizes, capacities and materials 
available from the manufacturer and list- 
ed in the catalog. Kunkle Valve, Fort 
Wayne, Ind. 
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pH Recorder 

\ pH recorder consisting of a Beckman 
electrode assembly and amplifier and a 
Bailey potentiometer recorder is described 
in product specs E12-4, E67-5 and E67-6. 
Charts, tables and drawings are used to 
aid in proper selection according to ap- 
plication. Bailey Meter, Cleveland, O. 


CIRCLE NO. 441 ON PAGE 67 


April 1959 









































MINIATURE DIAPHRAGM 


MOTOR VALVES 
USED INDUSTRY WIDE 
FOR LOW FLOW CONTROL 
FEATURES 
SMALL, LIGHTWEIGHT 
CONVENTIONAL CONSTRUCTION 
TEFLON PACKING STANDARD 
CORROSION RESISTANT TRIM 
STANDARD CHARACTERISTICS 
MATERIAL SELECTION 
ACCESSORIES AVAILABLE 
3-15 Ib OPERATION 
SIZE Cv’s AVAILABLE 
1/2” 3.0 DOWN TO 0.05 
1/4” 






Approx 
1/3 Size 


: ihe, 


Phe. 
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THE ONLY SPECIALISTS IN THE CONTROL OF LOW FLOWS 
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S. E. REGIONAL ISA SHOW—GATLINBURG, TENN.—APRIL 20-22, 1959 


RESEARCH CONTROLS 


BOX 5035 TULSA, OKLA. 
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INSTRUMENTATION and 
CONTROL DESIGN ENGINEER 








needed at 
ATOMICS INTERNATIONAL 
in Southern California 










We are seeking an individual with a BS in Electrical Engi- 
neering and a minimum of two years experience in the design 
of electrical or electronics instrumentation and control systems 
(reactor design preferred). 

The functions of this position will be to design reactor and 
plant protection instrumentation and control systems. 

For information on this interesting assignment, write today. 














Answers will be prompt, confidential. 
Mr. R. D. Newton, Personnel Office, 
21600 Vanowen Street, Canoga Park, California 
(In the suburban San Fernando Valley, near Los Angeles) 


. ATOMICS INTERNATIONAL 


ZEAL =A DIVISION OF NORTH AMERICAN AVIATION, INC. 
PIONEERS IN THE CREATIVE USE OF THE ATOM 
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Engineers Needed 


High degree of job security and 
excellent advancement opportunity 
for engineers with drive, creative 
ability, and product design exper- 


ience. 


MECHANICAL 


Duties include development of new 
products and redesign of existing 
products for all types of industries; 
mostly commercial. Included are pres- 
sure gauges, pressure testing equip- 
ment, pneumatic pressure and temper- 
ature actuated transmitters, and allied 
equipment. Most important require- 
ment is ability to invent practical prod- 
ucts; instrumentation experience not 
necessary. 


ELECTRONIC 
Process Control Instrumentation 
Transistor Circuits 


An opportunity to contribute to the 
fast growing field of electronic in- 
strumentation. 


The development of products for man- 
ufacture and solution of special instru- 
mentation problems involves solid 
state circuit design, feedback control 
analysis, and measurement techniques. 


Two to six years experience and an 
engineering degree are required. Ex- 


perience in transistor electronics is 


especially desirable. 


Submit experience resume cover- 
ing education, employment record, 
salary earned, and references. 
or 

Clip out this ad indicating which 
position you desire and send with 
your name and address for our 
descriptive literature and applica- 
tion form. 


Plant Personnel Department 


Manning, Maxwell & 
Moore, Inc. 
250 East Main Street 


Stratford, Connecticut 
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All-Electric Actuator 

New all-electric actuator provides eco- 
nomical automatic or remote manual 
positioning for throttling control of many 
types of valves, dampers, louvres, meter- 
ing pumps and speed changers. Can also 
be used for on-off remote pushbutton 
control with optional position indication. 
Described in bulletin D-62-1. Conoflow, 
Philadelphia, Pa. 

CIRCLE NO. 442 ON PAGE 67 


Package Assembly Design 

New 20-page book “Universal A to Z 
Design for Unlimited Package Assemblies” 
outlines a completely new engineering 
concept in the design of servomechanism 
gear-train packages. Details use of stock 
instrument plates and cluster gears in pro- 
viding low-cost precision assemblies in 
minimum time. PIC Design, L. I., N. Y. 

CIRCLE NO. 443 ON PAGE 67 


Receiver Catalog 

An 8-page catalog lists specifications 
for receiver used in temperature, pH and 
conductivity measurement; a-c and d-c 
closed circuit telemetering. Contains 10 
schematic drawings showing different ap- 
plications. Hagan Chemicals & Controls, 
Pittsburgh, Pa. 

CIRCLE NO. 444 ON PAGE 67 


Moisture Determination 

Moisture determination by NMR an- 
alyzer of tobacco samples whose moisture 
content ranged from 6 to 16% water are 
described in material study report 17.58-1. 
Testing procedures and results are out- 
lined and calibration curves are incor- 
porated. Tests made in cooperation with 
Imperial Tobacco Co., Durham, N. C. 
Schlumberger Well Surveying Corp., 
Ridgefield, Conn. 
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Electrical Meters and 
Accessories 

Bulletin 81100 gives descriptions, speci- 
fications, on ruggedized electrical meters 
and accessories for military and indus- 
trial use in communication equipment, 
aircraft applications, generators and power 
supplies, electrical test sets, lab apparatus, 
industrial devices, etc. WacLine, Dayton, 
O. 
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Go POGO in ’59 

POGO is a new automatic programing 
system with which highly efficient pro- 
grams can be written by personnel with 
relatively little computer experience. The 
letters in the name stand for “program 
optimizer for G-15 operations.” POGO 
is described more completely in 2-page 
bulletin Ar-118. Bendix Computer Div., 
Los Angeles, Cal. 


CIRCLE NO. 447 ON PAGE 67 





MINIATURE 


SCREWS 


CUT THREADS 


NUTS - WASHERS 


Brass — Steel —- German Silver 


WHOLESALE 


00—90 
o—80 
1—72 

3/32” to 1” 


DUMONT TWEEZERS 
Cc. CURTIS 


SPRANG 


607 So. Hill St. 
Los Angeles 14, Calif. 
MAdison 3-1025 


Eastern Representative Wanted 











CIRCLE NO. 99 ON PAGE67. 








TANK MAY BE BURIED, 
ELEVATED, OPEN, 
CLOSED, VENTED OR 
UNDER PRESSURE OR 
VACUUM 






















\ LIQUID 


NY 





Also gauges for: 

Barometric Pressure (Mercury Column) 
Absolute Pressure (Mercury Column) 
Pressure and Vacuum 
Differential Pressure 
Inclined Manometers for draft, 
pressure or differential pressure. 


SEND FOR BULLETINS 


UEHLING INSTRUMENT CO. 


463 GETTY AVE., PATERSON,N.J. 
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advertising 





POSITIONS WANTED: 75e per line, minimum 
three lines. Box number counts as one line. 
Payable in advance. No discount. 


POSITIONS OPEN, etc.: $1.50 per line, mini- 
mum three lines. Box number counts as one 
line. 

60 characters and spaces per line. 


DISPLAY AD (up to 4%”): $14.00 per column 
inch. Minimum 1 column inch. 

All other size ads—standard advertising rates 

pl 

cor oy me MUST REACH THE ISA JOURNAL, GRANITE 
LDG.. 313 SITH AVE., PITTSBURGH 22. 

CATER THAN 10TH OF MONTH PRECEDING DATE OF 

PUBLICATION 








POSITIONS WANTED 





SALES ENGINEER. Many years successful 
in foreign sales with top control manu- 
facturer in Latin America and Europe, 
fluent trilingual, desires change to more 
challenging position Phila. area, consid- 
ering relocation Write Box No. 2100, c/o 
ISA Journal. 


SALES ENGINEER, B. Ch. E., 32, 9 years 
in process control instrumentation, broad 
experience in ——— and sales of 
pneumatic and electronic control systems 
and process stream analyzers, as both user 
and supplier, desires responsible position 
in sales or technical support with manu- 
facturer of advanced instrumentation. 
Write Box No. 2099, c/o ISA Journal. 


SALES ENGINEER, age 38, ME graduate. 
Petro-chemical plant experience, seven 
years selling electronic and pneumatic 
instruments, data-processing equipment to 
Gulf Coast industries. Application, mana- 
gerial, field service, development experi- 
ence. Desire secure position with promising 
future. Salary and expenses. Headquar- 
ters: Houston, Write Engineer, 710 Janisch 
St., Houston 18, Texas. 


INSTRUMENTATION SPECIALIST seeks 
new job opportunity. 7 years diversified 
chem. & P gre owe industry experience 
inventing applyin, — purpose plant 
stream analyzers, r+ ' iad = labora- 
tory instruments m.), 32, fam- 
ily, AEC clearance. Write MSox 2101, c/o 
ISA Journal. 


INSTRUMENT TECHNICIAN with five 
years experience in various types of pneu- 
matic and electronic instruments, one and 
one-half years of this time in charge of 
the department. Desires employment in 
Ontario or Western Canada. Write Box 
2102, c/o ISA Journal. 


LOOKING FOR A REPRESENTA- 
TIVE, WANT TO FILL A POSI- 
TION, LOOKING FOR A POSI- 
TION? Use classified advertising in 
the ISA Journal. Send your copy, 
etc. to Classified Department, ISA 
Journal, 313 Sixth Ave., Pittsburgh 
22, Pennsylvania. 





TWO INSTRUCTORS for instrumentation 
courses in training school conducted by long- 
established, major instrument-manufacturer. 
Previous teaching experience desirable, with 
degree in physics or electrical, mechanical, 
or chemical engineering. Duties include organ- 
izing and conducting one-week to three-month 
courses, repeated several times yearly, for 
field engineering trainees of company and for 
customers’ instrument-technicians. Subject 
matter covers operating principles, construc- 
tion, installation, and maintenance of indica- 
tors, recorders, controllers, and telemetering 
equipment for pressure, temperature, flow, 
liquid-level, etc.; self-balancing potentiometers 
and bridges; pneumatic and electric valves; 
etc. These are new jobs created because of 
steadily increasing demand for company’s prod- 
ucts and services. Salary is open and will be 
made a ae 4 attractive to the right men. 
Write C. son, Manager of Education, 
The Bristol Company. Waterbury 20, Connec- 
ticut 
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Pressure-Reducing Valve 
Installation and operation of 4 and 6” 
pilot-operated pressure - reducing valves 


fully described and illustrated in SRB 
11-59 and 4-page bulletin J-170. Line- 
pressure operated regulators give tight 


shut-off, accurate control and minimum 
maintenance with self-lapping, self-clean- 
ing sliding gate and plate seats. OPW 
Jordan, Cincinnati, O. 


CIRCLE NO. 448 ON PAGE 67 
X-Y Recorder 


Preliminary spec sheet 10M-10-58 on 
X-Y recorder includes schematic diagram, 
principles of operation and specifications. 
Features optical X-Y recording speeds 
greater than 2500 inches per second; fre- 
quency response rate to 100 cps; traces 
visible almost immediately on ultraviolet- 
sensitive paper. Sanborn, Waltham, Mass. 


CIRCLE NO. 449 ON PACE 67 
Safety Switch for Hoists 


Illustrated bulletin describes switch 
which automatically cuts power supply 
when a hoist or crane approaches over- 
load stage. Photos, schematics and text 
describe simple operation; outline applica- 
tions. Bulletin 17E. W. C. Dillon & Co., 
Van Nuys, Cal. 
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Lab Test-instruments Catalog 
Fully illustrated catalog features pre- 
cision lab test instruments, plus complete 
line of high-speed electronic counters for 
industrial applications. Gives complete 
specifications, plus full description and 
suggested uses. Catalog 558. Freed Trans- 
former, Brooklyn, N.Y. 
CIRCLE NO. 451 ON PAGE 67 


Temperature Indicators 
Temperature indicator designed to meet 
need for more accurate reading of jet- 
engine temperatures during flight can, 
with slight modification, be used with any 


industrial process for highly accurate 
measurement of temperatures. Fully de- 
scribed in 4-page illustrated brochure. 


B & H Instrument Co., Fort Worth, Texas. 
CIRCLE NO. 452 ON PAGE 67 


14 Men in a Box 

Amusing booklet describes technique 
using a series of portable “black boxes” 
for performing programed sequence or 
automatic checkout procedures to solve 
problem of maintaining complex military 
electronic equipment in state of combat 
readiness. Checkmate Automatic Test 
Equipment, Ridgefield, Conn. 

CIRCLE NO. 453 ON PAGE 67 


Manometer Catalog 

Two manometers representing advanced 
design and engineering concepts in the 
field of manometry are illustrated and 
described in 12-page catalog. These well- 
type manometers are based on concepts 
that in physical form have resulted in 
instruments of unprecedented accuracy. 
Catalog also describes other manometers, 
including budget line. Trimount Instru- 
ment Co., Chicago, III. 
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* coming events 





*Denotes ISA Sponsored or Participating Meeting 





APRIL 1959 May 25-29—Analysis of Atmospheric Or- 


x April 20-21— Conference on Ana'tog & 
Digital Recording and Controlling In- 
strumentation, Philadelphia, Pa. — 
with ISA cooperating. Contact: J. 
Cage, Hewlett-Packard, 275 Page Mili 
Rd., Palo Alto, Calif. 


* April 20-22—ISA Fifth Annual South- 


ganics, Robert A. Taft Sanitary Engi- 
neering Center, Cincinnati, Ohio. 
(Course for chemists and scientist re- 
sponsible for sample analysis in pollu- 
tion programs.) Contact: Chief, Train- 
ing Program, Sanitary Engineering 
Center, 4676 Columbia Parkway, Cin- 
cinnati 26, Ohio. 


estern Conference and Exhibit, Gatlin- JUNE 1959 
burg, Tenn. Contact Chairman C. S. 
Lisser, 203 Virginia Road, Oak Ridge, *June 1-5—Fifth World Petroleum Con- 


Tenn. 


April 25-30—4lst Annual Meeting, Scien- 
tific Apparatus Makers Association, 
The Greenbrier, White Sulphur 
Springs, W. Va. Contact: SAMA, 40 N. 


gress Exposition, New York Coliseum, 
New York. ISA will have membership 
booth; there will be papers on an- 
alysis instrumentation. Contact: World 
Petroleum Congress Exposition, 480 
Lexington Ave., New York 17, N. Y 


Wacker Dr., Chicago 6, Ill. 
*xJune 10-12 — Second ISA International 


MAY 1959 


May 4-5—Conference on Industrial Control 


Gas Chromatography Symposium, East 

Lansing, Michigan. Contact: Director, 

Technical and Educational Services, 

_ 313 Sixth Avenue, Pittsburgh 22, 
a. 


an Cae. Teens Uaver- June 13-23 — International Conference on 


sity, West Lafayette, Ind. Sponsors: 
Purdue and Control Engineering Mag- 
azine. Contact: Merle M. McClure, 
Assistant Director, Div. of Adult Edu- 
cation, Purdue University, Lafayette, 
Ind. 


*May 4-7—Fifth National ISA Flight Test 
Symposium, Seattle, Wash. Contact F. 
E. Woods, Box 4103, Magnolia Station, 
Seattle 99, Washington. 


May 5-6—Interdisciplinary Conference on 


Information Processing, UNESCO 
House, Paris, France. Contact: United 
States Committee for the Internation- 
al Conference on Information Process- 
ing, Box 4999, Washington. D. C. 


*June 24-26—2nd National ISA Nuclear 


Instrumentation Symposium, Idaho 
Falls, Idaho. Contact: Director of 
Technical and Educational Services, 
_ 313 Sixth Avenue, Pittsburgh 22, 
a. 


Self-Organizing Systems, Museum of %xJune 24-27—2nd International Confer- 


Science & Industry, Chicago, Ill. Spon- 
sor: Information Systems Branch, 
Office of Naval Research & Armour 
Research Foundation. Contact: Scott 
Cameron, ICSOS Conference Secre- 
tary, Armour Research Foundation, 10 


ence on Medical Electronics, UNESCO 
Bldg., Paris, France. ISA and IRE co- 
operating. Contact: C. Berkley, Rocke- 
feller Institute, 66th St. & New York 
Ave., N. Y. 21, N.Y. 


W. 35th St., Chicago 16, Il. 
_ June 15-29—Series of Courses on Auto- 


May 6-8 — Electronic Components Con- 
ference, Philadelphia, Pa. Sponsor: 
IRE, EIA, AIEE, WCEMA. Contact: 
Bernard F. Osbahr or John E. Hickey, 
Jr., Electronic Industries, Chestnut & 
56th St., Philadelphia 39, Pa. 


*%May 11-13—2nd National ISA Power In- 
strumentation Conference, Kansas City, 
Mo. Contact: R. A. Russell, Black & 


matic Control and Process Control 
Theory, Case Institute of Technology, 
Cleveland, Ohio. (Series of three short 
courses on the above subjects offered 
to practicing engineers and college 
teachers by the Mechanical Engineer- 
ing Dept. of Case.) Contact: Dr. James 
R. Hooper, Director of Special Pro- 
grams, Case Institute of Technology, 
Cleveland 6, Ohio. 





Veatch, 1500 Meadow Lake Pkwy., 
Kansas City 14, Mo. 


May 11-13—Joint Conference on Automatic 
Techniques, Pick-Congress Hotel, Chi- 
cago, Ill. Sponsor: PGIE, AIEE, ASME. 
Contact: W. R. Thurston, General Ra- 
dio Co., Cambridge, Mass. 


May 14-16—10th Annual National Confer- 
ence and Convention of American In- 
stitute of Industrial Engineers, Atlanta, 
Ga. Contact: J. Frederick Medford, 
8246 Roberts Dr., Dunwoody, Ga. 


*May 18-20—Fifth National ISA Sympos- 
ium on Instrumental Methods of An- 
alysis, Houston, Texas. Contact: Direc- 
tor, Technical and Educational Serv- 
_,, ISA, 313 Sixth Ave., Pittsburgh 
<<, a. 


*May 21-22—1959 Ohio Valley Instrument Pick Congress 

and Automation Exhibit and Sympo- LaSalle 

sium, Music Hall, Cincinnati, O. Spon- 

sor: Cincinnati Section, ISA. Contact: Bismarck 

Richard E. Surkamp, 8846 Round Hill 

Rd., Cincinnati 36, ° 

Reservations may be made only 

*May 25-27 — Eighth Annual National through The Chicago Convention 


Telemetering Conference, Denver, Col. 
Cosponsors: AIEE, IAS, ARS and ISA. 
Theme: “Investigation of Space.” Con- 
tact: Robert L. Fransisco, Seeretary, 
GE Missiles & Space Vehictes Dept., 
3198 Chestnut St., Philadelphia 4, Pa. 





iSA CHICAGO 
HEADQUARTERS 
for the 14th Annual 
Instrument Automation 
Conference and Exhibit 
will be the 
Palmer House Hotel 
Morrison Hotel 


* * * 


Other hotels include the 
Conrad Hilton 


Bureau, 134 LaSalle Street, 
Chicago 2, Ill. 
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AUGUST 1959 


August 12-14—8th Annual Conference on 
Applications of X-ray Analysis, Estes 
Park, Colorado. Sponsor: Metallurg, 
Div., Denver Research Inst., U. of 
Denver. Contact sponsor for further 
information. 

August 17—-National Ultrascnics Granpes- 
ium, Stanford U., Stanford, Cal. S 
sor: IRE Professional Group on U = 
sonics Engineering. Contact IRE, |! 
East 79 St., N. Y. 21, Y 


August 18-21 — Western Electronic Show 
and Convention, San Francisco. Spon- 
sor: IRE, WEMA. Papers deadline May 
1; send to Dr. Karl Spangenberg, 
WESCON, 60 W. 4ist St., San Mateo, 
Cal. Contact: WESCON Headquarters. 
> gh La Cienega Blvd., Los Angeles 
35, Cal. 


SEPTEMBER 1959 


September 6-12—Conference on Standards 
on a Common Language for Machine 
Searching and Translation, Cleveland, 
O. Sponsor: Western Reserve U. and 
Rand Development Corp. Contact: 
Secretariat, Center for Documentation 
and Communication Research, Western 
Reserve, Cleveland 6, Ohio. 


*xSeptember 21-25—l4th Annual ISA In- 
strument-Automation Conference and 
Exhibit, International Amphitheater, 
Chicago, Illinois. For exhibit infor- 
mation contact Fred J. Tabery, Ex- 
hibit Manager, Instrument Society of 
America, 3443 South Hills St., Los An- 
geles, Calif. For all other information 
contact William H. Kushnick, Execu- 
tive Director, Instrument Society of 
America, 313 Sixth Avenue, itts- 
burgh 22, Pa. 


September 23-25—Fourth Annual Special 
Technical Conference on Non-Linear 
Magnetics and Magnetic Amplifiers, 
Shoreham Hotel, Washington, D. C. 
Sponsor: AIEE, IRE. Contact: E. J. 
Alexander, Bell Telephone Laborator- 
ies, Whippany, New Jersey. 


September 28-30—1959 National Symposium 
on Telemetering, San Francisco, Cal. 
Sponsor: IRE Professional Group on 
Space Electronics and Telemetering. 
Papers Deadline May 10. For papers 
and all other information § contact: 
George L. Larse, Lockheed Aircraft 
Corp., Missile Systems Div., Sunny- 
vale, Cal. 


OCTOBER 1959 


October 12-14 — 15th Annual National 
Electronics Conference, Chicago, IIl. 
Papers deadline May 1. Contact M. E. 
Van Min ae ae Electrical Engineer- 
ing Dept., U. ‘Illinois, Urbana, Ill. 


October 28-29—6th Annual Computer Ap- 
p’ications Symposium, Morrison Hotel, 
Chicago, Ill. Sponsor: Armour Re- 
search Foundation. Contact: M. J. Jans, 
Armour Research Foundation, 10 W. 
35th St., Chicago 16, Ill. 


NOVEMBER 1959 


* November 4-6—National Automatic Con- 
trol Conference, Dallas, Texas. IRE 
with ISA, AIEE cooperating. Contact 
R. P. Bigliano, E. I. duPont de Ne- 
mours, Experimental Station, Wilming- 
ton 98, Delaware. 


November 16-20—Fifth International Auto- 
mation Congress and Exposition, New 
York Trade Show Building, New York. 
Contact: Richard Rimbach, Managing 
7h 845 Ridge Ave., Pittsburgh 

, Pa. 


DECEMBER 1959 


December 1-2 — Fourth Midwest Sym- 
—— on Circuit Theory, Marquette 
niversity, Milwaukee, Wisc. Sponsor: 
College of Engineering. Contact: Mar- 
quette U., College of Engineering, 1515 

W. Wisconsin Ave., Milwaukee 3, Wisc 


ISA Journal 








“*"’speg8 pase 











on the FOXBORO 
M/44 INDICATING 
PRESSURE 
TRANSMITTER 


You can check pressure readings 
at a glance on the Foxboro Pneu- 
matic Indicating Pressure Trans- 
mitter. Its open-face, horizontal, 
4-inch indicator scale and eye- 
catching red pointer are clearly 
visible as far away as 20 feet. 

But high readability is just part 
of the story. Actually, this instru- 
ment was engineered from the 
ground up. Makeshift arrange- 
ments have been eliminated, hung- 
on gauges are gone. Everything is 
included in one compact (5%”" x 
8%"), ready-to-install instrument 
that weighs only eight pounds. 

Because the indicating pointer is 
direct-connected to element and 
transmitter, calibration is easy ... 
and you can re-zero the transmitter 
externally. All M/44 components 
are standard, performance-proved 
Foxboro parts. This makes it easier 
to stock and service. 

A wide selection of interchange- 
able Foxboro pressure measuring 
elements gives the M/44 range 
limits of 0-30" water to 0-6000 psi. 
Elevated ranges are available, 
too. 

Write for complete details. The 
Foxboro Company, 344 Neponset 
Ave., Foxboro, Mass. 


I OXBORO INSTRUMENTATION FOR INDUSTRY 
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GPE Controls can close the loop in 
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computerized process control 


You can realize the benefits of modern computerized 

process control—today—because GPE Controls, Inc. 

can supply closed-loop system components manufac- 

tured by its own divisions and designed to operate 

together. 

® Transmitters for process variables, and controllers— 
made to operate with computers 


@ The Libratrol-500 digital computer . . . with built-in 
analog-to-digital input and digital-to-analog output 
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e Link expandable special-purpose data-processing 
systems 


@ Electro-hydraulic valve actuators from 200 to 
200,000 Ibs. thrust 


These performance-matched components, coupled 
with a quarter-century of experience in industrial auto- 
matic controls, assure optimum performance whether 
you need a closed-loop system or an expandable data- 
processing system. 


Write for information on this unique GPE Controls service 


GPE Controls, INC. (formerty Askania Regulator Company) 
240 East Ontario Street « Chicago 11, Illinois 


PRECISION EQUIPMENT CORPORATION 
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